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, DATA STORAGE METirOO AND APPAOATUS 

, nil l«»««tloii r.Ut-. »• r.odom d.U .tor.t* 

4 .,.»m. tor ..Uert^lT -riH.,. '"*'-t «' •'••'"« 

» dlr.cl ^e... c.» b. .b«.l..4 f .Irln,. of «i.t». «• . tr.ck. 

4 <i( magMUcallT rvewriUd daU. 

, U (.n«r.l. prior .rl d.t. .lorM* •T«««"'- "«r «Po» «»« 

• pr.«r.mn..r to ..Uet » .ddr... ».r . p*rtle»Ur ol d.t. to wrtf 

9 Ih. d«t» into to d.t.rn,i«. -h.th.r Ih. d.t. wtU overflo- Ih. 

10 .pae* alloMd (or . p.rtle«Ur r.eord, to dourmlno .nd ..l.ct th« 

It •Mf.„ or .ddr..... lor tS. ovrtlo- portion .( th. d.t. to b. «rllt.«. 

tl . to .ddroi. tho r.ndom .ecaoa tnoehanlam to tlni .nd road . detJred 

» roeord and to tli- .>«l road th. eorr..poBdln, ov.r{»o» data, and to 

H MMr... Ih« r.ndom .cc... meeh.ni.n. to (In. .nd .r... . aeUeUd 

IS roeord and to (iod and .ra.. th. eorro.pondlnf ororllow dau. To 

» MComplLh thla. Ih. .ddr... a..o«tat.d with .aeh data record la 

IT hlchlr eomplwt. Inc»ttiln| eharacur. r.pre..nt»tlye o( ( 1» the dl.k or 

It dnm upon wWeh a dau record U written. (« th. particular track 

19 opon which th. record I. writUn. Ol the parlleuUr .eetor o( th. track 

20 »poo which the record le written, and (4) the parUeular record It.eW. 

Thtt.. the er(ort required ol th. progracrmer to write, read. 
Zl keep track o(. or era.e record, ot data I. highly eomple. and deiran«lln». 
J, -n,. Job U made even more complem U a record U eraied 

24 ff^m a (Ir.t location, perhape modlll.d. and written In a new location. 
2$ Till, ii cauaed by tho fact that an addree. merely de.crlbe. the location 

26 ol a record and bear, no o*er relationihlp to the data. TTiu.. the 

27 addr.ee lor the record mti.t be compleuly redefined and alt reference. 
2a to that record by Ite .ddree. corre.pondlngly eh.nged. 

J, In the ttcttal caee. the phy.leal length of the data to be 

)0 .loree .. not the ..me In e.ch tn.t.nce. Th. above -de. crlbed eomple.ity 
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I kBvoW«d la rvcerd overflow e4tti«» moii programmer* to etubliah 

I tUndAf^ rocord Unftht no •m*lUr than tho avorafo or medium data 

3 Uafth And moro olUo Urgor than tha avorago or medium dau length. 

4 Hitta, a coaildarable portion of Iho avalUbU atorage space la waaud 

5 beeauee Uaa datn is recorded tha* aUowed Cor by the record length. 

6 Some •ysuns atumpt to compeoeato £or the variancea la 
T data length by utUUlag a portion ol the memory to eet*bUeh a formal 
• for the remainder of the menr»ory wherein irarioua record lengths are 

9 eetaUished for each track. Thus, in writUg the data the programmer 

10 addresses the smalieat available record long enough to hold the entire 

It leneth of dau to be written. Of course. U the record of the desired 

U siae is occupied, the neat Larger record would be addressed. Again, 

n if that rocord is occupied, a larger record must be addressed, and so 

14 on, until an empty record is locaUd. Although this system ie eome- 

15 what more space efficient than the system having atandard record 

16 lengths, a great deal of area therefore stUl remains wasted Including 

17 that area used to establish the format. 

16 AddltionaUy, the data remains scattered along the track 

19 in accordance with the slse of each data length thereby requiring an 

20 average of one-half a cycle of the memory to begin reading the 

21 addressed record and nearly a complete cycle of the memory to read 

22 all of the addresses ai^/or dau on a track. 

2} Independently of programming problems, existing systems 

24 tend to use memory time inefficiently; I.e.. memory time lost during 

25 execution of program sups may require an addlUonal memory. Tor 

26 example. If a record Is to be purged, a search has to be made to 

27 dlacover the address of the record to be purged. A t«cond memory 

28 cycle is then required to execute the purge. 

29 Another system for atumpting to compensate for variances 

30 In data length Is to lesve record Isngths completely flexible. However. 
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J U.|tb of Ik. r.«ord 4nd MtHn( -id. -om. "» 

, tof-a r.c.H.. r«rth.r. -h.« • <!.«* '« " 

4 .r.M4. th. — d.U r.c.rd profbly ..U ««. b. ol U.. ..n,. I.ng*. 

» •Ith.r Ih. «- d.U r.e.rd -iU h.- « b. rud .1 .am. 

» olhT point. -Ul not flU >h. eompUt. v.e«t .P~«. or -»U o^rfJo- » 

T ooothor .ddr«... T>..r.fof.. ih. con,pU«llT of op.r.ti«. .«d pro- 

• rirwnnlot »• l«er....d .b4. or.r • p.riod oi tin... Ih. Packing 

9 •fael.Bcr will only b. .Utbdy |r.aur. 

10 n.r.for.. U I. aa obyict ol A. pr«..B« Invootlon to 

11 pf«ido o m.Chod of .r|.>Uln( o cyeUe.1 ttU to .Umln.t. p»o,r.mn.ln« 

12 compUalty to wrtttm or raadlng d..lr.d dau. 

I, Anoth.r obj.et jI th. pr...n« lo«-alioa U W provid. a data 

14 .to rac .y.f which automalieaUy -rlu. data in Ih. Ilr.t .,al»abl. 

15 r«eord aroa wllhout dlr.ctlo» or eonlrol by Ih. prof r«nm.r ther.by 

16 cooliAually Undiag M pack d%U to|*lh.r. 

j7 Aaoth.r obj.cl of th. proMnt lD*.ntloa ii to provid. a 

18 m.lhvd of .torlng data la cycUeal m.morl.. which .Umlnau. th. n..d 

19 to a.«eclaia a eontplM addr«». with .ach data r.co.d. 

20 SHU anoth.r objoet of th. pr.i.nl Inr.ntion i. to provid. a 
Zl dau .torag. .y.um Cor autom.rically writing or raadlng data without 
22 having a coinpUa addr... writtan with .*eh data record. 

2j Y.t anothor obj«ct of th. pr.»«nt Invention la to ptovid. a 

24 m.thod of organlalng a cyclical flU which con..rv.. av.llabU .torag. 

25 .paco and lubttantiaUy r.duc* w-..ud .torag. .pac. 

A furlh.r obj.et of th. pr..«nt InvonHon I* to provid. a 

27 data .torag. .y.i.tn which automalieaUy organis.. th. .tor.d data to 

21 coa..rv« availabU .lorag. .p«e. and .ub.tantl.Uy r.due. w..t.d 
29 .torag. .pae.. 

)0 A .HU furthor obj.et of th. pr.».nl invention I. to provid. 
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I • inatKod for purftng •tored a«U from a ttortg* m«Ani In & tlnfU 

a cfcU of th« m«mory wlthoul Mtu*Ur •r*»ln| th« dau U) b« purftd. 
J AMth«r ob>«ct ol th« pP«».fH m»»mlon lo to provlda a data 

4 •torftg* •T«»«tn •ceompUthliii ••Uctiv« purging oi •tor.d d«t> In « 

5 liBtl* cyeU o< th« mcmorr without aetualir •rAiing thm d*U to b« 
4 purgtd. 

7 A (urth«r objoct of th« pr«««Bt U*«ntioo ii to providt a 

g method of or.tAniaing « cyclical XlU which •uiomallcally packt -d 

f dou towards th« first unit of storsd dau oo a cyclical unit .<t, 

10 such at a trach, 

XI Y«t anothor objact ot tho prvsaot iovanUoo is to provids a 

U dau storaga sysum for automaUcally packing tha daU towards tha 

13 first unit of data la a cyclical unit of tha flla, such as a track, so as to 

14 raduCB tha lima raquirod to raad all of tha addrassas and/or dau on 

15 tha cyclical unit. 

16 Tharafora, in accordaaca with tha prasant Invantlon thara 

17 is provided a method of organising a cyclical file comprising tha steps 

18 of dividing the fiU Into a pluraUty of regioas. further dividing each 

19 region into a plurality of blocks of equal length, each block including 

20 a chaining number, initially storing records sequentially beginning in 

21 tha first block in sach desired region while recording In the chain 
ZZ number portion of each following block the number of the hrst block 
2J wherein the record is recorded, purging selected records (mm the 

24 file by effectively erasing each block wherein the record to be purged 

25 is located, and recording further records in the file beginning in the 

26 first availabls block in the region and sequentially thereafter in tub* 

27 sequent available blocks as needed and recording In the chain number 
2« portion of each of the blocks the number of the first block wherein the 
29 record Is recordsd. 

JO Furthsr, in accordance with the present invention, thsre 
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U provided ttoraga •yttem for storiog d^u records compriting a 



cycilcU date itorai* mdium divided into a plur&litr ol reitiona oi solectrd 
Uaftbti •&eh fgien b«lng divided into & pluxalltr o( blocks; means m3uM«d 



th» r«4dlng nM«n« for itabscquantlr writtAg dftU on the datA itorage madium; 
rtgton detection meAoe for detecting the ttart of * selected region and 
resetting and rendering the s/stem eaectlvc upon making such detection; 
gateable buffer means for temporarily storing data records to be written; 
Che output thereof being connected to the writing means; block detection means 
10 reaponsiT* to the reading means for detecting whether a block is empty; 
block indication means responslT* to the operation of the detection means 
for storing a chaining character representative of the first detected emp«y 
block and for operating the writing means to write that character at the 
beginaifig of the first and each subsequently detected empty block; gating 
meajie responsive to operation of the detection means for gating the buffer 
mease to thereby supply data to the writing means between the chaining 
character and tbc end of the block; and termination means for detecting the 
end of the data record being written to terminate the operation of the block 
indication meana and gating meana« 

ZO The feregoing and other objects, features and advantages of the 

invention will be apparent from the following more particular description of 
a preferred embodiment of the inveotion» as illustrated in the accompanying 
drawings, ia which: 

Fig, I is an overall block diagram of the principal components of a 
data processing system incorporating the invention; 

Fig. 2 schematically illustrates a block of data recorded on a cyclic 
file incorporating the t-i\Yntion; 

2^ Figs. 3a, 3b and Ic schen^aticatly illustrate dau from various recordu 

as distributed in various blocVs on the cyclic file in accordance with 



for readlAg daU on the dau storage mediunri; writing rrrans mounted behind 
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thm f r«Mftt invcDtioa; Aad 

rigt. 4A«od4B, wh«a arrMged %idm^hfidm, cemprlM 
rig. 4 which •chtRiAiicUlr lUualMU* in Uock diagrAfn form th« 
• l«etrical circuiUy ior carnring out tht pr«t«nt lDir«Bticn- 
OATA STORAGE MXTHOO 

RtlsrHng to Fig. 1, a d4U proc««ting •fUm it thown 
including. iatorUiA. ft contral precotting unit 10, a tiU control unit 11 
AAd • cyclic nu IZ, aftch inurcennocud by Rt#ao« of various cablot. 
Tho c«Dtr4l procoating unit it a eonnpUio tyitoa- or a portion of a 
fy^^toin that uUUMa data from cyclic fUa 12 aad «bich it capablo of 
cooptraUng with tht flit by writing OAU thtrtit. tading or purging 

thtrtfrom, or rtadUg dau for th« purpoto of changing or updating 
tha dau aad writing it back into tht cyclic fiU. 

Tha cyclic fila 12 may b« any w«n-kAO?m magntUc drum 
unit, any wtll-kaown magnttic ditk onll or any othtr timilar typo of 
cyclic flit. Tht fila control unit 11 comprittt tltctronic circuitry for 
inttrprtting tht commtAdt from tht ctntral proettting unit and rt* 
tponding by cauting cyclic filt 12 to ptrform tht dttirtd opt ration. 

Tor tht purpott of illuttration, cyclic filt 12 It attumtd 
to bt a rotating drum unit of any typt prt icnUy on the marktt. Tht 
drum it prtftrably dividtd Into a plurality of paralltl tracki, tach 
tatanding clrcumftrtntlally arousd tht drum. 

Tht drum may ba orgaaittd into a plurality of regioni, 
tach of which may (or tht purpoat of iUuttration compritt a teltcttd 
numbtr of trackt along tht drum. Tht CPU ttltctt tht detired rtgioa 
by trantmitting a ttt of logical tignalt on track ttltct cable 15 to tht 
fila control unit, which ttltctt tht dttircd track with aianalt on control 
Una 16. 

Raftrring to Tig. 2. any tmbodlmtnt of my mtthod of 
storing data mutt bt deptndent. not only upon tht method, but alto 

126 -6- 
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up^ ^ f«..t ^Ucud ior d.u. -n.. I.r-..t ..l.eud n,.r v.rr 
.compUU fr..-o» -f U»i«, -r U«,A c-.id.r.t.on.. -UU.ln, 
.^•cl.l c«tr«l eb.r.cur. f d..l|».«. *• b.|l«nl»« -( d.f. .U.. « 
. r.ry .trtet po.Ulo. «id l.-,th lom... eont«,» ch.r.c..r.. 

n,. Z lUu.tr.t.. • iorm.l which I* •n..wh.l of • eon,- 
p.««l.. » .ImpUIr clrc-ltry N.d l« 0.. ill»..r.«d .y.un,. 

A. .h««. U n,. t. .«h r.|io« I. • 
.urt eh««ur 10 «d . pJ-rllly of •,».» Un.th block. 21. Th. r„i.« 
.Urt ch.r^ur 20 I. . .p-ci.i ch.r^wr which Indlc... A. beginnl,, 
of . ..gl... Th. ch»r.cur i. pr.*io«.lT r-cord.d. .Ithor by co.vn- 
n UooU roeordlnt Uchniqu... or. »lum*tlr.Jy. m.r eompri.. • 
12 p.™««l rocordln, m.d. of mlnUtur. n,.r»-tlc .Jug. or olhor n...n.. 
,j E.ch btoek 21 lnelud.1 . pr.viou.ly fcoH.d .urt ch.r.ct.r 

14 22 which Indlcu. th. b.gi»ing of th. block. Th. .t.rl ch.r.ct.r. .r. 

15 .o .p.c.d th.t ,Mch block centMni .» ld.ntie.1 numb.r of bit. of d.t.. 
Tb... .tart ch.r.c«r. m.y b. r.cord.d by norm.l r.cording techniqu.. 
or Uura.tlY. m.u. In th. ..m. m.»..r r.«lon .t.rt ch.r.ct.r 20. 

18 rollowtog th. .urt ch.rMtor. Ih.r. .pp..r. • ..ri.. of nortn.Uy 

19 r«cord.d d.u biu. Ik. tlr.t of thi. d.u eompri... . .u.u. ch.r.cur 

20 21 which. wlU b. .KpUicd h.r.lD.Her. comprl... . ch.r.ct.r 

21 r.pr...ntlng wh.th.r th. r.m.ind.r of th. block h.. d... th.r.in or I. 

22 .mpty. Th. foUowin, ch.r«.t.r. r.prc.nt . chain number 24 which 
21 will b. .>pl.i..d h.r.ln.ft.r. Th, followlr, bit. 25 r.pr...»t .tor.d 

d.U which m.y or m.y not Includ. .n .nd of r.cord ch.r.c:er 16. 

Cruin pr.ctie.l ob..r».tion. h.». be.n m.d. with r..p.ct 
U » th. oortn.! typ. of d*U th.t i. .tor.d for futur. r.f . rcnc. in pr.ct.cl 
27 .y.un... Th. fir.t ob..r..tlon i. ih.t ..ch »..bl. unit of d.t. in It. 
2t -.0.1 co«».m.ot form, c.ll.d . record. 1. not of iden.ic.l l.ngth; .. . 
27 m.tt>r of f.ct. con.id.r.bl. v.rl.Uon will normally occur. 
„ <n». ..cood prMttcl ob..r».tion i. th.t .ny eonv.ni.nt 
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1 grot* orswiiMtlon of dAU roUkinc to the conunu thtrvol will nsult 

a 4n ttM^uAl aumbor ol reeordt withla tftch divitloa, calUd a r«gioa* 

> For •mftmpU, la « dlctloaAry with thumb ladoa aotchoo cut at oach 

4 Uttor. tho numbor o( aatrt** botwo.a notch** h*« Urg* varlatton. la 

$ additioa, tho Ungth oi oatrlot T*rioo eoaoldorohly. A furthor oaampio 

6 I* *a •ncrclopodl* wh*r* oatriot varf from a fow paragraph* to manr 

7 page*. 

• If It is do*lr*d to provoat th* va«Ug* ol availablo swrag* 

9 tpaca. totno way mutt bo found to corrtlau tho actual rogion and 

10 rocord Ungth* with th* •zpoctaacr of probabla dau length*. 

11 With rospoct to rocord Ungth*. th* illu*tratad oyaum 

12 ombodyiag th* rr**«nt m*thod r«duc*A wa*Ug* subotantiaUy by making 

13 th* dau ar*a* 2) of th* dau block 21 vubstaatiatly *hortor thaa th* 

U avarag* Ungth of oxp«cted daU rocord*. For •xampU, tho dau aroa 

15 I* fifty characurt in Ungth. 'Diua. a d«U rocord i* B«or«d by chaiaiag 

16 tho aumbor of block* ne*dod to itoro all of th* dau conuinod ia th* 

17 data rocord. Th* chain nunibor* 24 of th* individual block* making up 
la a particular racord ar* automatically mad* identical so a* to ko«p 

19 track of th* block* on which the rocord t* ctorod. Th* la*t block in tho 

20 chain it donotod by th* appearanc* ia th* dau ar«« 2S thorein of an 

21 and of rocord character 2&. 

22 Tc accommodau th« dUfcrenc* ia rogion length*, anothor 

23 obaervation concerning data ha* been mad*. Th* ob*ervatioo i* that, 

24 aaaumini th* tout amount of dau stored in th* ttorag* ayttem remein* 
29 apprt>simat*ly th* tarn*, th* amount of dau contained in any one region 

26 wHl not vary aignificantly over a period of tim*. For eaample« although 

27 peopU move into and out of a city thereby changing the actual littingt 
2t in th* telephone directory* lh« proportion of people in ihe city having 

29 name* bsginning with a particular Utur of th* alphabet will tand to 

30 remain appromimately the aame. 
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TK.,.l.r.. « *n.ly.l. ol ih. b. .fr.d t. m.-. 

tocaud •» th. crclU tiU U ^cordi.,lr. th. r.,l- ."rl 

mn^l to I. r.«r*.4 « «h. b.,iMi.| 
^r^ot » b. ..Ueud by th. «U «» 

c..t,«l ««lt n or U. . f Utivly .m.U —IH.T "."-nr — '"^^ 

p„.r»m«.«r wlU b. U,.tc£ ...kto, ..d • P"«ie«Ur f.,io». 

.«eh . .«««... b..t«iM -i* 1ph.b.«e ch.r^l-r "A", 

whleh w«l- b, e*lU4 tti. "A" From A« pol.. th. m..h^ 

«d «l th. p«..nt ln^..tiw -lU fttUir, *f writ. .»» 

«£ . p..ti«uUr r.e.r4 ..•••UcUy tthout too- Udf t .« 
14 th« profrMnmcr. 

h.ri«, dm «... 2S of. tor l».t«e.. mty eh.r.ei.f.. R-c.rd. lo v. 
.tor.d .« ».ri.bU l» Ua,th «d »' 

....«dl«, « «r «u»bT of bl.cb. in Sine. r.ccrd m.y 

wu»d OTT . numbr of block., f- cbnln n-"^' " •« 
lndindu.1 block. n,.ki.« up . p...lc»Ur r.cord .r. Id.n.ic.l. E.cb 
,.cord unnln.u. In .n .nd ot -.cord ch.r.cr li> ud .h. .pp..r.nc. 
,h.r.or m .h. d.t* portion W * block th.r.by d.nou. th.t U I. uS. 
24 U.t block contklnlag iS. r.eord. 

„ ».(,„ln, not to n,.. >A.C. .A ...mpU of ch.lnln, .nd 

t(, th. ol ih. ch.ln n««b.r 24 with r..p.ct to th. .ubj.ct n,.U.od I. 
IT d«.crib.d. Pr.l.r.bly. th. .y.t-r, 1. d...in.d u. -rlUi In Ih. flr.t 
21 btock indicted M b.in, .n,pty »n4 .ul...,«nt d.t. ol . record I. 

rocordod and cb.ln.d In foUowin, .v.iUbU block.. Sine, .n Imm.dl- 
)0 .uly .ub..,«.«t block m.y b. lull .nd c«.«ot b. -rl.t r. .ho.. 
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1 UMte OMtft b« ikipp^d Wer« vrtdnf of d^U !• rasomad ia ampty 

I UMk«. CliaiaiM Ui«r«(or« raqoirvd to k««p inck o( ite blocks 

) conutiCai a partieaiar rflcerd« 

4 U rig. J A It la a««um«d that tba cotnpUta raftoa «aa 

» ampty ascapt (9r thm rafioa atart and black aiart armbola 20 and 12. 

i It la furtkar aaaumad that aavaa rvcorda ara writsam aa^vantlaUy into 

7 lha ragloa. To almpkUr Aa axampla eC tha iavaaOoo. oim racord wiU 

• ba complauly writtaa for aack complata cycla of tha mafnory* For 

n coavaoiaoca la kaaplng track of partlcoUr racorda la aaplaloiog tha 

10 axampla of Fig. 3, aach raeord la aaaignad a apaciflc aumbar. la 

11 practica. thara ia ae aacaaaity to ao daaigaaia aach racord ainca tha 
U chaia numbar automatic ally kaapa track of tha racord avaa though it 
IS may ba dUtrlbutad throaghout a ragioa* 

14 Thua, ia Fig. 3A aavaa racorda ara atorad. Racord ao. 1 

15 ia thraa blocka ia langtk aad tharafora ia atorad la block ooa. 1* 2 and 
1^ y, Aacord no. 2 la two blocka ia laagth aad ia atarad ia block aoa. 4 
17 and S, whlla racord no. 3. whUh ia (iva blocka ia laagth, ia atorad in 
1ft block aoa. ^*10t ate. Each record thua contlnuaa la aequantlally 

19 adjacaat blocka aad cbalaiag ia not aaccaaary aloca ao blocka ara to ba 

20 aklppad. A complau racord may ba road by maraly continuoaaly 

21 ' raading dau uatll aa end of racord cbaracur ia datactad* 

22 Tha mathod to ba utillaad ia practico aormally datarminaa 

23 aad writaa chaia aumbara avaa wbaa ao blocka ara aklppad ainca 

24 whathar any will ba aklppad la not kaowa ia advance. T>iua, racord 

25 ao. 1 bagiaa la blocl: no. 1 a^ thla bacomaa tha chain numbar for that 

26 eacord. SimUarlyt t*«cord no. 2 bcgina in block ao. 4, to 'M** bacomaa 

27 tha* chaia numbar for that racord, ate. 

2ft Rafarring to Fig. 3B, racord ao. 2 ia purged and a new 

2f racordt no> ft> !• atorad la tha memory. 

30 Aa will ba daacribad with raapect to tha ayttam. chaining 
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1 - WW m ^r»Tid«d ior coaatiag or ka^ping trtek of th« Individual 

Z U«ek Bumh»r« oatit th« d««ircd rvcord i« lecAwd U a rvcord it to br 

I pirfod or rood, or oatil tho firrt onpty block io located U a record la 

4 to bo vrlttea. Tb« oombor of tho Arat block ao located U th« chain 

% Buaib*r for oithor th« rocord to bo porgad or rood or ol tho record to 

4 bo wrlttem. 

7 RaforHng additlonaUr to Fig. U to purgo rvcord no. 2 io 

i accerdaaco wtth tho aubiect mothod. tho CPU «Mrgiaoa command purgo 

t Una U aad command road lino 41. Tho dou from block no. 1 ia thon 

10 road out on cablot 30 nad 3X to CPU 10 (or iU program 3Z to d«t«rmiao 
IS vhothor tho date daaote a tho da tirod record. Sineo tho do eirod rocord 

12 ia rocord no. 2* no compariaoa U mado and th« CPU provldaa an out* 

13 pat aignal on reject line 33. lliia caotoe the ayatem to then read the 

14 date from tho noat block having a chaia aumbor aad block aumber which 

15 are identical* which ia block no. 4. Thea. a comparieon ia made by 
1ft the program 32 aad no reject aignal ia traoemitted on line 33. Tho 
IT Lack of a reject tignai oa Uae 33 together with a command purge eignal 

11 of two •character duration oa lino >4 cautea tho autus character 23 of 

19 block no. 4 to be altered f torn **fuU** to "empty**. Block no. S will § 

20 have the tame chain number aa block no. 4 and therefore it purged 

21 autematically* upon matching the chaia number, by altering the etatue 

22 character. The purging la ceased by detection of end of record aymbol 

23 26 withla tho data area 2S ot block no. 5. 



24 The now ceaditioa preeeat ia Fig. 3B If that record no* 2 |^ 

25 was merely two Uocka ia length whereaa record no. g ie four blocks 



24 In length. Therefore* record no. 1 cannot be written completely in p 

27 coaoocatively adjaceat blocks and some blocks must be skipped. 
20 la scoring record no. I. the system detects whether each 

29 block lo empty or full aad whea It cornea to the first empty block, whicb 



30 ia this case is block no. 4, It begins to store the new record. Thus. 

r 
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IW Arst two block* of rocord oe. • *r« ttersd in block nos. 4 and 5. 
Tbo •yttom dcucti that tho foUoviog block* ar* tulX so it do«t not 
writo* Thm •yatom than looks lor tbo aamt ampty block, which io thU 

la block oo. 22, ^oUo«ad hf block ao. 2J. wkoraia tha two 
ramaiaiiif blocka oi raeord do. I ara than atorad. Thm particular 
eriaaiaaUoa ahowa. tbarafora. alwaya taada to pack dau towarda tha 
/ront. daootad by iha ragioa aurt characur 20. 

SpacUUally* os a aubaaquaat cycla of tbo momory aftar 
racord no. 2 ia purgad. record do. • la writtaa Into atoraga. Thia ia 
accotnpUahad by wrttiag dau lato (iXm control uait 11 oa liaa 40 and 
•aorgiaiag tho cofnmaad wrtta tiaa 41. Th% ayatam wiU than wait for 
tha arrival of tha Xirat block harlag a autua eharactar 23 iadicating 
thai tho block ia -ampty". Block ooa. 1. 2 aad 3 ara indieatad aa 
baing "full". Block oo. 4. bowa^r. ia now ladicatod aa baing "ampty". 
ImmadUtaly, tha aumbar ol that block ia wHttao aa chaia aumbar 24 
withia tha block and tha dau o£ racord do. g ia wHttaa via wriu cabla 42 
io data .area 2S oX block no. 4. 

Tha writing o/ tha daU ia atoppad at tha ead of data area 25 
and tha search continued for Another annpty block, la thia case, block 
no. 5 ia Alao empty, ao that tha block number of the firat block con- 
Uinlng dau from record no. 8. which ia block no. 4. ia wrltua aa the 
chain number of block no. 5. -n^.n. additional dau of record no. 6 wiU 
be writun in daU area 25 of block no. 5. Upon reaching the end of 
dau area 25. the search for the aeat empty block eontinuea. Block 
aoa. 6.21 will all be indieatad as "fuU". and block no. 22 ia the first 
empty block. TTierefore. number 4 is written as the chain numb«r in 
block no. 22 and addiUonal dau from record no. 8 wraten in dau area 
25 thereol. Block no. 2J is also empty so cha.n number 4 wiU again be 
writun and tha remaining dau of record no. 8 written ther^n .ncluding 
end of record characur 26. Writing end of record character 26 ceases 
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1 intthmr ops radon oi •ftmm ior •••king •mpty kleek*. 

2 •ni.r.fof, Ui« d»U ^ Mcord no. • h.t b««D *uiofn.ticUir 
J wHttoo in tho rir.t .valUbU •mpt/ block, th.r.b/ packing <Ui» to Ui« 

4 front and a aimpU chiLnUg numbor automaacUiy grnarafa lor ka.ping 

} track of th« racortf. 

6 SOU rafarrtng to Tlgi. I and 3B, aa amampU of readiag 

7 tha dau of racord no. S ia »Uu«traud. T^c rrogram 32 of tha CPU 10 
t cautaa tha CPU to •aUet tha daalrad track and !-> tranamil a alinal on 
^ cotnmaad raad Uno 43 to ftla control unit 11. Th* flU control unit 

10 raaponda by causing tha dau f »om bwck no. I to U r-ad out on cablaa 

11 30 and 31 tinea it la iha flrtt block of a rocord. Thm CPU racaivaa tha 
U data and Ua program datartnlnaa whathar tho doalrad datA U baing raad. 

13 Sloca tha daairod racord la I. no cotnpariaon U mada and tha CPU 

14 provldai AT datpot lignU on r«>oct lina 33. TWa cauaoa tha afaum to 

15 than akip block noa* 2 and 3 ainca thay ara not tha flrat blocka of a 

16 record. Block no. 4 ia thoa raad and tha program indicataa that tha 

17 da airad record haa baan locaud and no rajact algnal ia tranamitiad. 

18 Thit aatafcll.hai block no. 4 at tha chain numbor eo that tha lyaum 

19 automaticaUy raada out tha data of block no. S» tkipa block not. 6-21 

20 and raadt thr dau of bloch no«. 22 and 23. Tha end of racord charac* 
i; ur praaant in the dau araa of block no. 23 cau»«a tha ayaum to ea*»c 
22 tranamiaaion cf dau. 

Thua, tha CPU maraly aaiaett daiirad dau and. onca tha 

24 aalacUoo haa baan mada, tha tyauai automatic aUy tranamtta on cabla 30 

2$ only tha dau comprising tha rvmaindar ot tha salactad racord. 

rig. 3C illuatrataa maraly a continuation oi tha aboT\- 

27 daacribod mathod wharain r«eor< do. 1 contained in bloc)« no*. W3 

21 haa baan purged therefrom and record no, 9 ineerted in block not. lO 

29 aod 24 with chain numoer I, »oick rapretaatt the first block in which 

30 data from record no. 9 ia wriiua. 
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* At u, tun. vhia d«u tt •atar.d ia» u amptr block. th« 

« •r«tw« ••fcw.tte.Ur ttwrtto. ih« .uiu. ch.r«efr n «. "fuU" b.f.r. 

» «h>lh«r • block 1. ,mptr or full. 

* It !• th.r^or, o^t A. d..l»4 omAo* ot •ri.ni.tBg • 
T c^Uc^ ftU Uc,^. ^. ^ ^^^^^ ^ ^^^^^^^ 

• r-lioa.. f„A„ ..^^ ta» . p,^^,, Uo.k, 
l«i»UUr .-ring ,.co«i. ..,„.«i^, ^^^^ ^ 
-.ir.4 r.gi« ^. ^ ^^^^^ ^^^^ 
-nb-r po.,.te. 2, „, .^^ ^ ^ ^^^^ 
»-c.rd.d. p„„|., 0.. „^,^, I«« .b. nU br ..l.cd,.ly 
.r*..«, .^H block wb-r-in ^cord « b. p„„.d U U,c.ud « d.a„.d 
br U- cb.i„ oa«Ur. «d «c.rdia, ^c.^. ^, 

•i.g i« fl,„ ..^UbU block ,1 ^ d..i,.d «d ..,».„t.Ulr 

*.r.^Ur i. ^ ^^^^ ^^^^^^^ 

«-»-ro.«.,«,„„^,.^,.,.^. ^^^^^^ «co,d.di.«..cb.i. 
-»»«b,r poruo. or .Mb o( tlu> .ub.o,«,M block.. 

t*. .bo^ -u^od i. »o. M.trtcu4 b. «r PTticUr fom,.t, 
U 0.. ««.pU .bow. tb. „d ..,„b. or cb.r.ct.r. .nd d*u 

^ -P»*-<«. *.r n..d oo» b. for 0.. 
.bo- «.u,.d • op.,.». Al..m.d-lr. «kUtto«.l co««l cb.r.cu,. 
.-«h "cb.!. «»b., (ouo.... .boroin U« cbl. .„„.b.r .1..,. 

.«m.<.u..ir roiw. U.U .h.,.c..,. ^ , 

•rf • •ytion, .mbodyi», th. .„bj,et m.thod. 

FILE SYSTTU 

; - -0. ..d b..d 101. ..d .... 
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•^•ftUtU typt. Although th. dnim unit ii ^himn with oaly rw h.adt 101 
4aAll02» 4ll pr«»«nUy tvaiUbU uniu utllU» * plurmllty of htadt which 
•ith<r •udonMT. th«r«by wqulriflf o- .^t of h«*a. for .wh lr.ck. 
•r which phy.lCEUy mo» tho hoad. Irom po.HJoo to petition to ifcm 
oat « plarUlty of trackt. la oilhor c»m •witching U r.qulr.d botwooa 
tho v&rioat Mts of haad* ao «• to eomraualcoto with »U o£ iho daalrod 
trwk«. Th. tchamatlc diagram abown la Fig. 4 la thoroforo maaiU lo 
lAcluda aay of tha achamaa and tho iUuatratioo la moraly of a aingla 
pair of baada eommuBieatlag with a aaiactod rogloo which compriaoa 
maraly a aiogla track 101 aa doflnad hy tho aat of haada 101 and 102. 

Tha dnmi circulatoa eounur-elockwlao. aa ahowa by arrow 
104, ao that road haad 101 roada tha dau boforo it appaara undar wHu 
haad 102. Tho diaUnca tharobowraao muat amouat to at laaat ona 
charactar U Ungth. but Uaa thaa oao block la laagth. Not all of tho 
protanUy avaiUbU drum ualta ara ao coaatruetod; thoroforo. ihoao 
partieuUr unita muat bo modinad aUgbUy to bo uaad with tha ayatam aa 
lUuatratad. 

Wlthla tha drum uait. road haad 101 la coanoctad to a raad 
ampUfi-sr 105 aod wri*o haad 102 U connactad to a wriu amplUier 106. 
Thaaa maraly amplify and proparly compeaaata tha algnala for propor 
raadiog or racordiag. 

lo rig. 1, flU coatrol ualt II aad cyclic flla 12 ara ahowa 
aa aaparata oaita. Thla la la kaapiag with tha racantly davalopad con* 
capt of taparau fUa coatrol unlta. How»»or. tho aubjact Invaetson la 
aqyally woU adaptad to bo iacorporatad ia a flla coatrol unit coataiaad 
withia tha cabiaat of a cyclic fUa 12. 

Tha normal flla coatrol unit coataiaa a daaarialia«r UO which 
la ceaaoctad to raad amplifiar lOS aad a acriallaar til which ia connacted 
to writo amplUlar 106. Moat of tha praacnUy availabla drum unita atore 
dau la tha aarial by bit, aarial by charac*or form, wh«raaa moat digital 
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I comfmHai •r>trmt uUIIm dtfttU dau U tbc par^l br Wu ••rial by 

; a chAtMtor /Offtn. T^«0, d^MriallMr 120 Mc«pi« ft tcriftl ttring q( 

■\\ I . dfttAlrooi r««4 ftmpiUUr 105 •nd ttorv* th« ftftM uaUl tufncUnt dAU 

4 U r«c«iv«4 to m«k« up a compUM cod«d cbftrftCMr comprl«iAg« for 

5 •sftoipU, blu. DftM rUllMr 110 lb«a trAAsmitt thU charftctar 
4 • OA a cftbU wbicb coDUiaft* /or «Bftfnpla, •awawirvft. la Tig. 4, all 
7 of thj hoavy ft'* racb cabia* and all of tha light liaat cemprlao 

ft ftingla wiraa. SariaUaar 111 doaa tfaa oppoalta aad convvrtt charactart 

f of paraU«l bite Into characura o( aarlal biti. 

10 A slogla cbaracur ragUttr 112 U cooaacud to da»«rlallaar 

11 110 to racalvo tha parailal data thara£rom afur a characur Hat b«aa 

12 davartaliaad aad thaa •toroft tha charactar until Cha oast cbaractar haa 
n baan datarlaliaad. At this tlma. tha r«gl«tar ia rasat by a clock pulaa 

14 aad tha aaw characur raad ia. Tha output of tha ragiiur therafora 

15 compriaaa a ftlagla cbaractar lasting (or oaa cbaractar period (tha tlma 

16 raquirtd to d«li«rialiaa a cbaractar). 

17 All of tha ramainlng clrcuitrf abowa ia Hg. 4 ia equipment 
It which muat be added to tha auadard file control ualt 11 of Fig. 2. The 

19 clocking pulaea utiUaad to drive the circuitry of Fig. 4 may be obtaiced 

20 from tha ataadard clock aourcea for tha file control uait. 

21 WnTC CIRCUITRY 

22 Aa deacribed with respect to Fig a. 1*1, the CPU 10 write a 
ly dau by tranamltting tha data on cable 40 aad by traaamltting a com* 

24 mend write aignal on Uae 41, both to the nie control unit 11. The CPU 

25 and ita program have nothing mora to do with the data to be writun; 
2c rather* tha actual atorage of data, including packing the data toward 
27 the iroat* ia automatically accempllabed by the ayaum of the aub>ect 
Za iavoacioa. 

2f According to the above method, the ayatam atorea the dau 

JO temporarily, deucta whether each block ta empty or full, and when It 
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I MMS «» tb« Urtt mmptf block, it teflaa to ttor* th« mw raeord. 

I Tbiurttai&Ud«r W tk« racord ia th«« itorad U aach BubtvquaaUr 

> ava&Ute amptr block oatU lha and e£ racord la raaehad vkick la 

4 4aaota« hfmmici racord chAracUr U. Additiaui fooctiona lociuda 

5 iko ckan«iaf of tha atttea ckaractar 25 oi aack block im whieb dau ia 
4 aoaarad Irom "amptr*' » •^<»U" aatabllakmaat of a ckAtniaf 

7 oumbor 24 vklch daaetaa aU blocka coouiaiaf tha partlevUr record. 
• ftaXarring now to r\%. 4. whao lha CPU traaamUa dat* oa 

f cobia 40« It la racalvad i» ao lorut butfar rafiaur 120. THa Input 

10 bi^ar raflatar &a ef aaffleiaai capacitf to boU Iba loagaat racord to 

11 bo tfaaamllted bf CPU 10« Th9 ragiatar ta of tha abUtlnc typa and 

12 tfao Upttt dau la t%m4 auch that tka flrat cbaractar tharaof oppaara In 

13 tha Brat ataga ci tha bullar, tha aaeoad characior in tha aacond atAga, 

14 ate. Wkan o poaiU^ a&foal appaora on R£AXX>UT iapoi III. tha 

15 ragiatar ahUta uadar tka cantrol o^ o clock aoorca •rnckroniaad by tha 
14 drvn 100 ao aa to tranamlt om ekaractar at a tiana through OR circuit 
It 122 to aariaUaar ill bagiaaiag miik tha charactar in lha flrat at*ga of 
II tha buffar ragiatar. Tha traaamlaaloa to sarialUar 111 contiBuaa ao 

19 long aa a aignal appaara oa READOUT input 121. Tha clock rau for 

20 controlling tha ahifhng of tha ragiatar ia auch that aariaUaar 111 ia 

21 »blo to aarialiaa lha dau to writa ampUAar 106 and writa haad lOZ 

22 at tha propar bit rata aa datormitkad br tha routionAl apaad of druo% 100. 

23 Tho command writa aign*i on Una 41 oparatta a latch 

24 circuit (Mt ahown) which in tarn oparaua vwitckaa 130*137 to tha *'W" 

25 or "Srrtta" poaitlon. Tha latch ramair^ on unUl auch Uma aa tha CPU 
24 trnnamita aithor a command raad or a command purg* signal. 

27 Aa pravioualir lUtod, tha dau on track 103 of drum 100 i« 

20 coMinunUr raad by raad kaad 101 and rtad ampUfiar 10). Thia data ia 

29 traMmittad to daaariaUaar 110 which convurta (ha d*t> into parallal 

30 chnractara for tranamiaaion to tingla charactar ragiatar 112. Tha 
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^ '•P--**^ e»«rm«tir for lh« duraiie. of 

• a •iBfU ek«r«eur Ubo. UoMrkUa. duriag ihls ain,to characior 
i Brno, iho doMriUiMr It coBTorUnf lb« nbM^uant chAracMr iatt* 

• Tko d«u aterad by rtfitur appo«r* on Um p«r«llol 

• U^^ci e4bU 140 which t. eo«i.e»4 <• c|„^» ,41. u»ct 

» .U« «l,e«i. Ml. dofct Wock .«rt elreult 141. clre«it 144 ^d 

• owiteli 132. 

» X>.uet r«(io« turt circuit 142 doucu tho r.floo aurt 
W ch.r«ur wb.. it appo.ra i. p.rallal ,«„, „ „W. 140. TW. cl«uit 
11 1. 4 a,*od.rd logic clrciUt *rr..,.d 1. proWd. « .«,p«t ^ „po. th. 
» roc.ipt o. chU 140 •/ aUctrte*! aipula compH.ln, ,h. «.i,«. bit 
» '•«Wa.tloom*«.,.ptt«^^.„,».„,^„^^^ ThU output ii 
li pr-vidad on Uo. ISO ^ u lo., ^ 

15 ra«..i«. 0. 140. which la tho 01^ ch.racur dur.tlo. of ain.l. 

16 ch4racur r«siaur lU. 

" *' ««»"«ctad to tba RESET input at block countar 

»• 151. to OR Circuit 151. tha ttT ON input of pur,, blocking flip-flop 
19 15J. 0.0 SET ON input of wrtt. compUt. fUp.fiop IS4. .«i » u.a 
10 RESET input of p«r,a r«(ialar 155. 

" A- -ill bo ..pUinod haralaafwr. tha fuocttoo of block 

i2 co««ur 151 I. . couot tha numbor of block, dauctad untii tha fir.. 
a .vlUbU amptr block 1. f.ui^. ^, „ ^^^^^^^ 

" 4. ch4l. .umbar. Tharaforo. ,t i. naca.aary th.t tha couour b. 
i» .^.-t to -ro .t th. U,i«.l., ,f o.a r.,io. .0 that it, count of block. 
i6 m.r b.,»n p^,^ ^, .pp..r4oc. of a pul.. o» li„. 150 a. . 

" r.«d. of douctlo. .h. ,.,io. .urt char^:.., .cc.^pUaH.. o.u 
2« raaottiBg of th. counter. 

" A aipiAi 4pp..rin, on Una 150 ia tranamitwd br OR circuit 

JO 152 to th. «ET ON input .0 block counu, fUp-fU^ 156. block 
01*126 




4« wiU b« MpUiMtf h«r«UA<t«r, :«atr«U AND 
clmlt m i» gAU block itart aifnaU motll 40 •laiptr block i« d«tocu4. 
AM* tko block covDtor wtU eo&4oU Iko munb«r ci tbm block la whick 
tko rocordlag of data it fasgwu 

Tko baale foaettoa o# iho rvgioa tttrt ckaractar is th«r«fer« 
W r««oC tko •aUro 9ymm ta tkai It U r«adr to perform tko proper 
faactUa aa comoiaadad by tho CFU. 

Ottact black atMrt circuit 143 it a logic circuit lor 4«t«ctiag 
th« block start ckar«ctar aatf tupplylag aa oa^t •igaal oa Ua« 160 ia 
rotpeaoo tkcrota* Thm dotoct Uock start circuit Is a circuU similar 
to tho dstact rsgtoa start circuit 142 U Oiat it is logicaUy arrsagsd to 
douct tks combiaatloa of bits spposriag oa csbls 140 wkick compriss 
tha block surt cbarscur. tka output o€ ths circuit is a toIuis Uv«1 
which lasu for ths durstioa of tho sppssraaes of s block start characur 
at tha output of sisjlo ckaraetsr rogistor 112. Tha output liao 160 is 
coaaoctsd to ihs SET ON iaput of status flip-flap 161. oos character 
•iagls shot circuit 162 aad AND circuit 197. 

Tha format srbitrarilf ussd U Tig. 2 for blocks pUcss tho 
status chsractar immsdiauly sftsr ths block surt cbarsctsr. Thsrs* 

20 fors« status fUp*flop 161 aad ona charsctar slnfU shot circuit 162 aro 

21 arrangsd to uttUss ths dstsctioa of ths block surt ehsrsctsr to ««, 

22 gau 144 for oas charsctsr ttms ImmsdUttlr foUoviag ths sad of ths 
ly block surt sigaal oa liao 160. 

^ SIT ON aad SET OFF isputs to tutus flip-flop 161 and 
tho input to oaa character singia fhot 162 sll locluds « diffsrsntiatlng 
aoMrk which rsspoads 10 ths nagaUTs -going portion ol « positive pulsa. 

siaca iha posiUva pulsa .ippasring st ths output of dstsct block 
SUH circuit 14) is of duratioa af a tinglo chsractcr Urns as dster- 
miasd bf tiagU chsrscur rogitter 112. ths SET ON input to ststus 
flip-flop 161 aad ths input te oas charsctsr tingls shot 162 sr« both 
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. 1 ^ •p«r4l>4 AS 4«teet bioc^ aurt circuit i43 tunit oil. 
> > ' • Onr character tbec 162 th«r«by prorids* 4 po»itiY« 

1 OMtpvt OA Um 141 for lh« tim* darAtlea e< th« ilngU choc which Is Mt 

.4 10 b« •UffhUy leiif«r tbaa om cfaaractar ticM. This •ifaal kaa -no* 

5 •/l«ct •» •utas n&p-nop Ul liacs tb« SST OFF input tb«r«ce rtspendt 

4 ealy I* tkm Mgfttiv«-foUg portlM oi ttc tiga*i« 

7 rh9 B«KAtiv«*foifig portioft ol th« output trooi douct block 

• turt circuit 14) tots o« autua ^p-Oop 161 ao that It oporstaa gata li4» 

9 which rotnAlao epaot to loog aa tho aifoal oo lioo 16) ramaina poaitivo. 

10 Slightly mora than ooo character tlma later. alagU abot 16 Z turns off. 

It Tho B«gatiro«goiag portion of its output algnal causoa ataiua fllp'-nop 

U 161 to barm off ao aa to turn off goto 144, blocking any furthor charactara 

1) appoaring on cabla 140. 

14 At tho tima gata 144 «aa oponod by aUtua flip-flop 16 1» 

1& aingla character rogiater 112 condadod traaamiaaion of tho block 

16 atart character and racaivad iho autaa character from dasoriaUaor 110. 

17 Thia character ia atorad by tho ragiater ior ona character tima during 
U which tho character is tranamitted en cabla 140* Gate 144 » having baan 

19 oporated by autua flip-flop 161. traaamita tha atetua character ev«r 

20 cabla 170 te datect atetks full circuit 171 and datect auiua empty 

21 circuit 172» At tho conclusion of transmiaaion of lha atatua character* 

22 flip*flop 161 cloaaa tha gate and blocks tranamiaaion of furthar charac* 

2) tera by tha gate. 

24 Circoita 171 and 172 ara atraightfotvard logic eircuita 

25 aimilar to dotect ragioa atert circuit 142. Circuit 171 rasponds to tha 

26 signals appaaring om cabU 170 comprising tha stetus fuU charsctar 

27 aa^Toaponda by providing an output on Una IBO. Circuit Ml stmiUriy 
20 datects tha arrangamant of aigaals oa caHa 170 rapraseoting tha status 
29 ampty character aad raapooda by providing an output oa lina Itl. 

)0 Tho praaaat ayttem ia daalgaad to write a racerd in tha 
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I nrM «««iUhU ..npty bl«>ck »d t. e..i. -rilln, »if r th. .nd ot r.e.H 

I .rnbel h*. b... d.t.eud. U U proh.bU 0..t. ..m. oec.lon. Ih. 

J C9V wtU wrtl. d*U lnt» th. UiFOt buf/.r r.|l.ur »20 b.for. th. 

4 p»^o«. cy«U o< th« dnwB b«* b.«> eompUttd. •ft.r.fof.. U 4i 

i D.c...>r7 to pr.v»t di« d.t.ello. ol .u«. .«ptr ck.r.eur. <rom 

6 c«i.l»tlh..r.t.mfrtU*.l—iM — 

7 ^ creU •< tb. drum b*. b.(u». Uidle.ud br • ffi«« •«•" 
a Th. .bo*. I. Me.«pU.b.d br •rlt. cotnpUi* nip-Hop 154 
9 ^ AND circuit Writ. eo»pUu fllpWlop IM I* lur«.d br th. 

10 appaaraae. • P«».« o. Ui- !» lodlc.tU| th. d.ueUOB c( th. Mgioo 

n mrt character br elrc«ll Ml. TW.. la tar., pr^ld.. »«P«t to 

» AND circuit »$•• 111. nip-Oop U «ufn.d «£f br th. app.araae. or a 

13 pulat oa Uao 181 which ladleata. thu a» .ad of rocord charaeur hat 

14 b..ad«ucud, aa«lUbooxplalMdh«r.lBart.r. 
}S Thua. wHta compUto flip-flop XM It tur»ed ea at tho 

16 b.«laiilm of a r.|loa .o a. to proTtd. on. input to AMD circuit m and 

17 th.r.br |»t. .IgnaU from datoet tutua etnptr circuit 17t appoarloi en 
la Una HI to flteh 136 untU an .ad of racord charaeur ha. b..n d.uct.d. 

- j 19 Br thla m«an» th. flip-flop 1S4 control* th. fating of th. output of 

i' ! 10 dauct .tatu. .wptr circuit 17Z .uch -hat th. d.t.ction of .tatu. .mpir 

i^' ! ^ 11 eharact.r.op.rat.. to wrttaaddiUonal data oBlr until th.«nd of r.cord 

I . \ zz eharacur of th. record bolng wrltun ha. U.n d.uct.d preventing th. 

! . I . 13 writing of anr additional data. 

I j4 Switch 116 It la the wriw po.ltioa th.r.br allowing signal, 

j I IS gaud br AND circuit 156 to appaar oe lio. 190. Un. ISO I. conn.cied 

' U to ewitehaa IJX and in. to tb. lET OFF input of block eounier fhp- 

• 2T flop 156. and to ono character daUr H». 

2a Switch » I U thrcwn Into th. wHt. po.ition tranemiiung 

2f ,tatua.ii»ptraignalito..t.taiu«ruUeircuit2C«»ndOReireuuZ0l. 
)0 Aa obj.et of tha er.tem it to tUp all btock* Indicated a* 
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btlftf fall aai write d«U tn tht first tnlUbIt blocks* Tw«forc, It 
ft MCfttury to Ch4if9t tht lUtm characttr in t«ch block In wttlcli 
d«U ft vrlttM froB 'ci^^ to 'full*. To iccoi^llsh this tho eutpot 
of dttoct sutut ci^tr circjit 172 Is used to opcriU tst sUUis full 
circuit 200. Tht stt sutus full circuit ceoprlsts « plurallt/ of singit 
ihot circuits coMiecttJ to ssltctcd linos of csbit 202. Tht co^lA«t1on 
of sIgntU 00 thtst I Inn as gencrtted by tht singit shot circuits co»> 
prists tht status full duracUr. Tht singit shots art actuattd by tho 
apptartttct of a pulst on 11m 190 and provldt outputs lasting for a 
sufficient period of %im to bt trantaltted by OR circuit 203 to slnglt 
characttr rtglsUr 204 and to stt tht rtglsttr with tht sUtus full 
characttr. 

Slnglt diancttr register 204 coaprlsts a parelltl storagt 
register nde up of a plurality of flip-flops and also coeprlslng a 
plurality of MO gates, each associated with tht output of a fl1p*flop. 
Th« SET ON Inputs to tht flip-flops art conntcted to the wires coaing 
froti OR circuit 203. The SET OFF InpuU to tht flip-flops and tht 
control Inputs to the AKO gates are both connected to comnd readout 
lint 20S. Tht SET OFF inputs to tht flip-flops Includt differentiating 
circuits causing tht flip-flops to turn off as a result of tht negative- 
going portion of a positive pulst received froa line 205, 

Therefore, data appearing at the SET OR inputs to the nip- 
flops fro« OR circuit 203 turns on selected ones of the flip-flops. Tht 
sttetquent pulse appearing on comand readout lint 205 optrates tht 
ARO gates to transalt tht data frea the flip-flops to cable 206. The 
signals reatln on the wires coeprlslng cable 206 until the pulse on 
lino 209 ends turning off the ARO gates. The negative- going portion of 
Vm pulso OR lint 205 also operates the SET OFF Inputs to the flip-flops 
thereby resetting the register. 

The %um pulse that operates set sutus full curcult 200 Is 



-22- 




892798 



In 



1 UVMttUd by Oft circuit 201 to head dtl«y «nd sidoU shot circuit 207. 

Tilt hud dtlty e*^ slngU shot circuit 207 co^Un tMO scrUlly 
trr»9i4l singit shot circuits. Th« first %hot h4S an output 

tttilcii Is MfMlly 0(1 •ftd th« circuit rtsponds to tht ippursnc* of a 
P4i1s« frwi OR circuit 201 by tumlft^ off for • speclflt^ t1«e period. 
This tiM ptrtod 1i stltctod to equal tho deity t\m btt>*eefi tht 
tppttrtnct of a puUt thtrvat as a r»uU of reading a sutus character 
vlth r«td head 101 and tht Appearance of the beginning of that sUtus 
chartcttr under vritt head 102. less tht t1«t delay due to operation 

10 of register 204. serlallzer 111 and a^Mflcr 106. This tlat period 

vlll bt tht %*m for each block recorded on drw 100 and allows tht 
dtttctloM of a sutus character to control the writing of the new sUtus 
chartcttr In tht saM pivysicti position on tht dn«. At the end of tht 
tiM ptrlod* tht first slnglt shot returns to Its nonwily on sUU, 
thtrtby optrating tht second single shot. Tht second single shot 
responds to tht positive* going portion of tht output froa tht first 
slnglt shot by providing a positive output pulse one character tlic In 
length at Its output. This output Is trinswlttcd to cnt character delay 
circuit 208 and to single character register 204 on coenand readout 

20 lint 20$. 

Thtrtfore head dtlty and single shot circuit 207 controls 
single character rrilster 204 to gate the output of the register to 
serlallzer 111 for one character t1« during wt:1ch tine the status 
chartcttr that optrated detect status cnpty circuit 172 Is under write 
head 102 so as to thereby alter the character from "ecoty* to 'full*. 

As stated previously, block counter flip-flop 1S6 controls 
AND circuit 157 to gaU block surt signals to block counter ISl until 
m e^ty block ts detected. Thus» the block counter counts the block 
bttrt signal of every full block and of the first enpty block so that It 
30 then contains the nuiber of the block In which the recording of data Is 

bcgwi. 
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^ Block couoisr 151 cempriMi a coav«atleLAl ttt oi £oar 

iUclBa4 riag eouBi«ra« «aek r«pr«»«atiBg a dlgiul ordar ol mAfnltuaa, 
Th« outpat oC •AcJi tUf* ctf aACh cooaur !• preps rly cedad and con- 
aactad to tba luna aat of paraUal wirat br oiaana ol OR circuits. 
Each ona ol tha raaaluai four aata of ILaaa U ceoaaetad tv a gau 
circuit aad th« gau circuits ar« cenaactad through OR circuits to 
.cabia 210. Tha gating inpuu of tha gata circuits arc coaoactad to 
various sUgas of a suppiag circuit, which oparaias at tha characur 
rata. Thm auppiag circuit comprises fivo sUgss. tha first suga 
baiag cooMctad to the gate circuiu coaaactad to tha outputs of tha 
highest ordaied couatar* ale. « aad tha fifth stage is a rest suge not 
conoacud to aar liaaa. 

The CATC laput to the block couatsr is cowMCted so as to 
turn off the rest sUge of the supping circuit aad to tarn on the first 
sUge. The first sUge remaine on for one character time and then 
turns off aad turns the second stage on. The supping continues until 
the rest suge is turned on. The rest sugo then remains on until 
again activated bf pulse en the GATE input to the block counter. 

To ebteia the proper chain number, therefore, the region 
•tart signal appearing on Una ISO operates the RESET input to block 
counter ISl to thereby reset the counter to tei« aad also appears at 
the SET ON iaput of block counter Hip-flop IM to thsreby turn the 
fUp-flop on. The output of the flip-flop thus prortdes one input to 
AND circuit 157 thereby gating subsequent block surt signals appearing 
on line 140 to the COUNT input of the block counter 151. The counter 
counts each such ^se so received aad rstalas the cumulative count 
uatU again reset. 

A« previeuslf stated, the negative -going portion of ths 
output of detect block surt circuit 143 tume stetus flip-flcp 161 on. 
Tha output of this flip-flop is connected to the GATE input te block 

U6 .14. 
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1 \" ' 'CMter 151. Th«rtfOf«, l«»d1«U»y iipoa count1i*9 the block surt 
' "im\^ frw t<w 160, tht pals« fr«i sUt« fllp-Hop 161 sum tht 
' - - - ■ tttppiiig curarit to trmvit th« cwt regis Urtd by tht totter onto 
cable no. The m«*er cowltes four siqucntUI chertcters. eech 
. being transaltttd for one cherecter tim. 

The block cotfiUr flt^no# 1S6 reeelns on «nd the block 
coiater 151 continues cw*it1ng so loof as eeck block Is full. As the 
ffrtt e^t7 block eppeers et t%m4 head 101 » Its block tUrt character 
It detected by circuit 143 and the resylUnt pvlse on line 160 is counted 
10 by block counter 15U Subsequently, iU sUtus cUracter is detected 

br detect SUtus cf^ty circuit 172 and a pulse transsitted on line 190 
' * to appear at Vm SET OFf input to block cotfiter flip-flop 156. This 
pulse tufttt the counter off thereby rceovlng one input to MO circuit 
157. This prevents ary further block stort pulses fro« reaching the 
CDUfT input to block counter ISl until the ne«t region tUrt character 
. Is detected. Therefore, block cowter 151 reUins as Its output the 
fiiflber of the first available block having a sUtus character which 
Indicates that the block is e^ty. This is the nuid>cr of the first 
block In irhich deu is writton and constitutes the chein nxmttr for all 
20 folloiring blocks in ehich daU from the particular record is being 

written. 

The output of the block counter is connected to co^re 
block cotfit and chain n«ber circuit 211 and also to switch 133. 

The object of obUining the chain ni^cr in block counter 
ISl is to wHto the chain mate In all blocks in vhich the particular 
record Is vritten. Therefore, tht prcdeter«ined delay of head delay 
end slnglt shot circuit 207 is utilized to control the writing of tht 
cfiaie niaber into eech block inadiauly after the sutus full character 
Is vritten tl»erein. Thus, the output of head del«y «nd single shot 
M circuit 207 is connected to one character delay circuit 206. The delay 
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cimitcofnprtMt «ay tulubU d^Uy m««a» for dupUc«tiiic " o«tpat 
ft puU« rccftiwd at lu Input om chftrftctsr Unit Uur. Thft purpoM oC 
tfkU dmUf ift to proTid* • pulM for wriUng tho ckftla Dumbor ono 
chftracur cimo ftiur lh« boglnaiaf of writiftf Iho fiOl chftractor. 

Om ebftrftctor doUr circuit 10$ is cooMCtod through r«ritch 
130. which it lA tho vHU potitioa. ond llao 214 to tho GATE input of 
block couator 151 aad to four chmractor doUr 2 IS. After hood doUf 
ODd singlo thot circuit 207 proridoo m output oa eomfnoad roftdoot Um 
20S «D trftitamit tho oot ftUtuo fuU ehorftcter. to bo wHtteo ia tho ctatuo 
potitloB, oao charactor doUy 208 doUyt this pulto for oao cbaroctor 
tlmo, during which tho autuo charoetor is boiag written, and traaamito 
tho pulao through vwiteh 130 te tho GATE input of black couater ISl. 
Tho pulao thoB oporateo tho atepping circuit ao aa to gote tho chaia 
aumbor oate cablo 210. 

Cablo 210 i a ceaMCted to comparo block count and chala 
aumbor circuit 211, to cofnparo chaia aumbor aad purgo rogioter 
circuit 217, and to awiuh 13). Switch 133 ia a«t ia tho write poaitioa 
thoroby tvanamittiag tho chaia nambor through OR circuit 122 to 
aorialisar 111. Tho aorialisor aorialiaoa oach of tho four charactera 
aoquontlally and tranamite tho «orial date to write amplifior 106 which 
writaa tho date* via hoad 102, into iho chaia numbar poaitioa of cho 



Tliorofero, tho block couater kaapa track of tho oumbar of 
block stert charactera datected uatil, aad including, that of tho firat 
dotectod ompcy block, and hoad dalay aad aingla shot circuit 107 aad 
mm character dolay 20g gate tha aumbar through aarialiaor 111 and 
write amplifier 106 to write haad 102 ao aa to write tha number in tha 
chaia numbor poaition of tho firat avallaMa ampty block. Block counur 
flip*flop 1S6 than blocka AND circuit 1S7 to pravant tho block countar 
ISl from counting any additional block atert charactara. 
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\ X wiOmmm^mi tmwt4 tymhol ti f^m data bataff 'trtMaa, aj eoatrt»lU4 by 

) wrtM etm^ta mp-Oop 154, d«»ci ttatua •mptr elre«it ITX operate* 

4 - li«a4 daUr aad viagU •kot M7 and chaxaetar daUy ZOS to agaia 

» gaia tte ckala aumbar from block cooatar 151 to wrtta aaad 102 ta aa 

A ^ » lharabr write iba cbaU aumbar Uto aacb addltioaal block untU tka 

7 racord ka« cocnpUlttr baaa wrlttaa into storaga. 

g Aitmr gaaaratiag aad writing tha cbain oumbar Into a block* 

^ dM Mmt MP U ta wrtte tka piopar amovat of data Uto tha data araa 

10 oi aack ampcr block vstftl tka aad o< raeard ckaractar U datactad aad 

11 wrlttam. 

U Aa auiad akora, tka autpot of haad daUy and alngU tkot 20? 

. li and oaa ckaractar dalar 200 U traaamittod by awitck IM aad lloa 214 

14 ID fomr ckaractar daUy 219. Foar ekaractor daUy 215 4a •ImUaria 

1ft aaa ckaractar dalay 200 aad conprltat maaaa ior aec«rauiT dalaylag 

14 a gaUag algaal lor loar clockad ckaractar titnaa. 

X7 Dalay 215 U coaaaetad tkreogk twitck U7, vhleh It ia tha 

10 •TT'' poaitloar and OR circuit 220 to tfia SET ON lapot to block laagih 

19 fUp-nop 221. Tka CUp^nop i« ol coavaatloaal coaJtructioB and» whan 

20 taraad an by a palta from daUy 215, prodaeas aa outpot on Una 222. 
XI TkU oatpal ramaiaa oa aatll cka nip«riop !• •abtaquaaUy curoed olU 
22 aa wlUba aaplaiaadkaraiaaitir. Tka ootpol Una 22Z \i coaaaetad ta 
22 oaa lapat of AND eirodt 225 aad to awttck 134* Owitck 154 it la tha 

24 - wHta potltloa tharaby trantmittiag tha output aignal Irotn tha {Up-flop 

25 oata Una Ul to Om READOUT lapat ol lapat ba/fcr r«gi«tar 120. 
-2^7 tkaroby caaalng tka ragittar to transmit tha dau tharain threucb OR 

Iff drcalt 122 to saHaUaar 111. 

29 Tkaa, for aack block in whiek dau ia wrlttaa. tha output 

29 oi OM ckaractar dalay circuit 20t U daUyad fear ad'lltioaai characur 

30 tiotaa by four characur dalay 215 during which tlma tha chain aumbar 
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iM ckAla aumWr pontes e£l^ Uociu T^a. 4«Ur21S 

UKklaafik akp^tlap 221 wkUk •p»r«M« iarot Mf«r ngistmr 

.... .:!^ - 

IM truMOiftt tfa«a «» ••HallMr 111. Tkm ngiftsr U cMitniM bf 

tkmtmctmr clock o< Om nU eosMl «&lt m m «» Iraaamit «m ckarMtar 
•C 4«u ter OM cJMiTMMr Ubm, I^m ID tliift dM dftU tb«r«ia umi* 
»U ft ••eood 4at* ch&racisr for mm ckoracttr doM* oie. SorUllsor 111 
•oriollaoo lbo«« ckorocMra ao4 tooamiu dM mHaI 4ou thro««h mtim 
om^Unor 104 lo wrttt hm^d 102 vhoM di« dau U vritato U tho 4*tft 
OMO oC tlM block. 

Ao tutad abovo. tbo outpot oC block Uagtk fUp-Oop 221 la 
conoclod. via Uaa 222, to ooo lopat oi AND circall 221. Tbo oifeor 
lapot 10 tfao AND circuit cempHtoa Ibo oatpot a€ dba cbaracMr clock 
W tbo fUo cootrol oBifc. Tboa, vbila block loactk £Up-nop 221 U oo. 
Iko ekaractor clock pulaos arc gata4 Aroo«k AND circvit 221 to dM 
COUKT la^ ol hlock Ua«tk coootor 224. Tbo block loofth cooalor 
cocnpriaoa a coovoatioaal biaary cooatar wbaroia tbo ootpot ia coaoociad 
10 OR circuit 229. Tbo couaur it tot to cooat a prodatarmiood aambar 
ol palaoa o^uivaloat to tbo ausibor of ckaraetart io tko dau aroa of 
oack block boforo prodaciag output. Tko Aaal atago ia uaatablo aad 
proiridaa aa outpat puloo ooo charactor timo ia looftk and thoa ■wifecboa 
rotanOnf tbo cooatar to tbo **0** or '*f««if* aUf* of tbo countar. 

Tko», ttio couattr eouau dio auaibor of cbaractora ia iko 
data aroa oi aack block aed dua prevido* aa output •ifaai o( ona 
ekaractar tioM daradoa. Tkia ouipot ia traaimittod dirougb OR 
circuit 22S to dio OFF iaputof block loa|di Oip-Hop 221 tharobr 
turaiag tho Oip-Oop off. Aa tita nip-flop it turivd off. it r«mor«» tbo 
iaput to AND circutc 223 d^rtbr blocklaf {urdiar character clock puiao* 
from Iko block loogtk couatar 224. Tbo tumiac otf of d&o block Uagcb 
flip-flop 221 aUo romovof tko tliaal from tba RCAOOUT Input to input 
buffer rogittor 120 ttiorobf ttopplag furdior Uaacnistioa of d*fia to 
aarialiaor 111. 
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1^ ' •p»fte« fUr-IWF Wl to b.fU tr«it«l«i*- •! A*tt Cr*« 

y '^wfuir 120 utf •tattiu-.^mUy fa«*« ck.r*e«r cUck pul>«« t. block 

4 liilf* CM»ir U4. Tkm cou»Mr co«u th« mmnhmr of eh«r«eMr« U 

4 AiaM to MrtallMr 111. 

t - tetocdott 9i Itea o«mt bUek aurt cKovocMr by dttoet block 

• sMt elrcttit 141 prori4«« a r^** o« Um wkick r««ota iho Wock 

9 lOAftfi CMAtoT m »oro. Tk« co«aMr i« tkor^bf pU«o4 io coa^tSoo «o 

10 bafiB eooatinc «k« wmnt lima IU^*flep 211 U Mrood oo. 

11 , At oaa poiat, tk« ^ad el racord ckorActar «ppaBd«4 to tfia 

12 dou baiog wtitmn will ba d««acu4. ThU ro^uiroa »a Imm^dUia 

1) coaa«ttoo mi wrtttag ao diot oo dmu imn 4 loUowiM ^•^•^ U erooa- 

14 mlMd v»tll Oio Mst r«v«latloa of tha drum. 

1$ Tko output of tho Upuft buffar ragiator U CMaac«a4 diroufk 

U 0& circuit 2M to datact aad of racord circoit 2S1. Circuit Z31 cum* 

17 pHaoa o coavootiouol logic arcuit aimiUr to dotoct rogioa atArt 

it circuit 142. wkick ia arrangad to rotpoad to tha data bita cempriaiag 

X9 (ha ood of rocerd character by providing aa output aa Una 152. TliU 

20 output laau aa long aa tho and of racord charactor ia maiatainad aa 

21 aitkar of iha iApot Uaaa to OR circuit 230 which ia ooa charactor tima. 

22 Output Uaa 122 ia eoaaactod to tha SST OFF input to wriia compUto 
25 fUp-flop 154, which oparataa aa praviouaiy asplaiaad. through OR 

24 circuit 225 to tha f XT OFF input to block iangth fUp-Clop 221, and » 

25 tha R£SCT input of block langth eountor 224. 

24 Aa pravioualy atatod. tha output of tha block iaagth Hip-flop 

It coatffola tha character clock iaput to biork Uagth counter 224. TKua, 

20 aa iaput buffar ragiater 120 tranamita tha Anal character of a racord 
29 to aaHaUaar 111, tha character ia alao tranamitted by OR circuit 250 

50 to datect ood of racord circuit 251. Tha circuit datecta tha and af 
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. t f€mH thmt^tfr 4a4 ^rovid«9 4a output oa Um ItZ. Uiaraby turaiat 

t / off tiM Mack laaoth m^abp Ul. TUa taraa oil tbo tigaal oa llao Ul 

S wUck op^M «l Ua UADOOT lopoi to tka iMpm bolCor r«gittor« 

4 tharobr lormiaatiaf tbo tronomitoloa otf 4ata ^ tko ro|i«tor. 

5 Siaca Uock Ua«U nip*nop 221 was taraoa otf. bl ^cUag 
4 Um troaamUoioa ol (afthor charoctor clock paXoo* throagk AND circalt 
T 222. Uock loBftk couator 224 mo«t ka roaol wttkaat coaatias to tko 
t llaal tUfo. Tkaa. tka i'jtpat ol 4otoa oad U rocoH circuit 2)1 it 
f aoo4 to eparato tko ACSiLT lapot 9i tko coaatar. rovottiaf tko coaoior 

10 to tko "0* or "root* Ptago* 

It Biock loaftk IUp«aop 221 It provaaiod from tamlag oa lor 

12 tko romaiador o< tko rovaiotioo ol tko dram oiaco tko oad «i rocerd 

1) ckaractor alto mrao oil wrlu comploto Oip^aep 154 wkick k!ocko ttatao 

14 oRipty piUtot from roackiaf koad doUy oad tUglt tkol 207, doUf* ^^t 

15 oad 2 IS* oad nip-Oop 221. Opea compittioa ol tka rovolatioa. dottcUoa 

16 ol tko rtgioa ttart ckaractor tarao oa writo comploto fllp*flop 154 to oo 

17 to rooot tko tyttom aad agaia allow palttt ta roack block Uagtk flip* 
10 flop IZU 

19 WEITX OPXRATION 

20 Aoltrriag tu rig. 3B, tko ojumpio Ulootratod it tko 

21 vritiag ol record no. I into tko rtgioa altor record no. 2 hat booa 

22 pair gad aad dotormialag aad applyiag tko aambor 4 at tko ckaia oumbor. 
25 Rolorriag addiUoaaUy to Fig. 1. tko program 32 ol tko 

24 CPV 10 roackot aa iattractioo cemmaading tkat record no. • bo writtoa 

25 ia tko cfcUc lUo 12. To accompUth tkit. tko CPU toioctt tho dttirtd 
24 rogio» by appropriate tignott oa tr&ck teloct liao 20, whick it inter* 
27 protod bf liU coetrol aait 11 to teUct, ria cootral line 29, the detired 
20 tractt; Tko CPU tkoa troatmltt a tignal oa command write liao 41 ond 
29 traatmito tka dota cempritlng record no. 0 oa write dftta ceble 40. 
20 Aolerring additionallr to Fig. 4. the tignal oa lino 41 
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' ^ r r.- ipMim t»<tditfl« mm to thm pHtchM 130-137 to tht nr* 
... ••Ariti",. potttlon. fcKoN na 0 tppMrts oa ctblt 40 Is f«*d ifrto 
' './^^^^^ 1iip«t buffir rtflUttr 1»» 

; ' ^ Tlwi, nothlBf of li^rtaiico Mpp«» wtfl tho rt^oo iUrt 

duroctw^ U rM4 by m4 hMd 101 ond md ti^llftor 10S «fid drstHol- 
1 tod by dtiorlollxir 110. Upon tho eovlttfoo of dtsorlillxatlao* 
- ot tho Olid of tho choroctof tlw. tho p«n11ot doU Is trow««ttod to 
tlnglo chortttor ro^tsttr 112. Tho ro^istor stom tho daU for oao 
dioroctor tfoo duHnf ohich It tronsalts tho doto oo lino 140. Tho 
10 diarvctor Is dotoctod by dotoct ro«1oo sttrt circuit 142 which thcrtty 

troMBlU i signal on lino 150 for tho dontloo of tho choractor tiao 
thot tho charoctor Is rocolvod frvm slnglo charoctor roglstor HZ. 

This tifftal 00 lino 150 mots block countor ISl to wo, 
• torn «HU coi^loU flip-flop 154 on, and Is transolttod by Ot drcvlt 
152 to tiifn on block coimtor flip-flop 156. Tho ootpot of write 
co^loto nip-flop 154 actlvatos om Input of MO clixult ISO so that 
st^bsoootnt outputs of datoct sutta os^ty circuit 172 will bo 9stad 
thorothrough. Tho output of block cotfitor flip-flop 156 provides ono 
if^ to AND circuit 157 so that tho subsoquont block sUrt signal vlll 
20 bo gated to tho COurr Input of block cewtor 151. Thus, tho s/stn Is 

rosot and In condition for vHtIng record no. 8 Into tho first avollablo 
CfO^ty blocks. 

Tho first block to bo detected Is block no. 1, which 
alr«a« has record no. 1 storvd therein. The block sUrt chiroctor of 
block no. 1 Is read, deserialized, and stored In single character register 
112 for the subseouont charoctor tine. The character Is detected by 
detact bloa SUrt circuit 143 and an output signal tnnsaltted therefrw 
eft lino 160. The' posltlw-going portion of the output Is recelrtd by, 
: attfMgh it has no effect upon, sUtus flip-flop 161 or one cherecter 
V s««t)o sl«t 162. Tho signal on line 160, however, is gated by AND 
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I %m pfH49 thm co4«4 •igBAl fpwmAXi^ ot nambmt I to th« ImrnAl 

At Um CMClMioa ol th« hli>ck itart •ifnal ea Una 140, tha 
aafativa-goiaf panloa tha tifaal tama oa •tatua Oip^nop 141 and 
aparaus oaa charactar tiagia choi 142* Tha ootpot of ftatut nip«nop 
141 aparatot gala 144 to traaAmU tharotkreagh tka laUowing charactar. 
which la tka statua character. 

tmoMdiatalr tkar«aftar tka atatua charactar it traeamutad 
aa caUa 140i through gata 144. to douct sutus Cull circuit 171 aad ta 
datact itatot ompty eircait 172. Slaco, ai thova ia Fig. 3B, rocord 
aa* i U alraadf ttorad ia hlock ao* I, dotoct otataa fall circuit 171 
providoo aa output vhila datact itataa omptf circuit 172 dpao oat. 
ThuA, o&aca oaritck 134 U ia tko writa poaitiao* aa oignal appear* oa 
liaa 190 aad no input ii appliad to tho S£T OFF iaput aC hlock counter 
Oip^flop iS4. 

At tha coaduaioa of tha trantmiatioa of tho ttatui charactar 
by iingta character ragietar 112. oaa character tingle that 142 traaa* 
mita aa output oa liaa 144 tharaby tuning oU ttatua {lip^Oop 141. 
Thia pravama further iraaamiaaion of cbaractera by gate 144. 

Xa aummary. tha ragioa ttart character haa reaet the 
ayttem aad tke block a tart character of black ao. 1 waa counted by 
black cauaur 151 aad tha ttataa character haa beea detected. Since 
tho ttatua character indicated hlock ao. I vaa full* no chain number 
waa aataMiahad by traaamiaaiaa of the count from the block counter 
Aad-iaa.data «at vrittaa lata tha block. 

Slaca hlock noa. 2 and 3 are alao full, tha afatem operaiea 
turiilarly far each of the blocka ao that block counter ISl counta sach 
oaa to tharaby ttara tha cauat of three, and no dau ie written tn any 
of the blacka. 
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tlodk m. 4, whlcft hts bMn to9ttiMr vltk block 

»teflM to tpptar imdtr rM4 Kud 101. lu block surt 
It mi* amH«Hz«4 aa4 itortd 1« %\n%U ehtrtcUr rtglttcr 
\ tir fir ttt uibMqgtBt dMnettr tia. ClrcHt 143 dtUcU tht block 
ttMt dMirvctir «Ad prevldtt w output o« IfM 140, wii<ch Is trtssalttH 
' bar AM clrorft tS7 to tht COUVT Iflput of block ceuitor 1S1. Tho 
cowtor mpofids by «dvvic1n9 ofM stof to «s to provldt tht codtd 
tl^l rtprtstfiutlvt of fitiibtr 4 to tht Intomal gtU circutts. 

Tho M9tt1vt*9Din9 portion of tht block tUrt il^t ot 
10 Hot 1IQ turn on tUUit flip-flop 141 tnd optratos too chtrocttr singit 
ihot 142, A9t1n« tht outpot of tho tUtia flip-flop oporttot 9«U 144 to 
tmurtt thtrtthroogh tht lawdUuly fellovlnf lUtut chtrtctor. 
Tht tUXm chtrocttr It trmaltUd vtt ctbto I40«fid9tto 144 to circulu 
171 tod 172. As thorn In rifl. block no. 4 Ktt boon porytd; 
thtroforv, dtttct sutus tsptX circuit 172 providts tn output uhfch It 
trtittslttH bar AND clroiU 1S4 tnd switch 136 onto lint 190. 

Tht sl0nt1 on lint 190 is trtnsortttod by switch 131 to 
optrtU stt stttus full circuit 200. tnd also trtnsvltttd tirough OK 
circuit 201 to tht Input of httd dtltf snd singit shot 207. Stt sUtus 
20 full circuit 200 rtsponds by trtnsoflttlng ptnlltl dtu rtpmtntino tht 
tUtis full chtrtcttr via cabit 202 and Ot circuit 203 to tht li^wt to 
tiBfIt chartcttr r^sttr 204, thtrtby sttting tht flip-flops within tho 
rtflstar to cormpond to tho sUtus full chartcttr. Tht dtlay portion 
of hotd dtlay and slnglt shot circuit 207 dtlays tht Input thtrtto tht 
tMit of tiat roquind for tht status chtrvcttr position to bt^lo to 
tpptar ladtr wriu htad 102. At this tlio tho slnglt shot is optratcd 
ond provldis a sifpial to ont characttr dtlty 200 and via tht comi^ 
rtadM^ lint 20S to slnglt character rtglsttr W4. This gam tht AMD 
circalti thtrtin to gata tht outputs of tht Hlp-flop onto cablt 206. Thfs 
JO sut» full characUr Is transoltttd by Ot circuit 122 to serlaliier 111, 
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104 «kic^ writ, h«.4 102 to «riu ctenci.r i» t^riU U.hio. 

c^M«4 /rom •mpif to f«U. 

Tk« Mf aUT**ffoia« portly of thm tifoftl on lino 205 tboo 
rooou tho nip-nopo ol .Ui^o ebaroetor rori.t.r 204 to Uoir off ..*u. 

A fflfmU tppooriaf os liao 190 4l«o U ummlttod to tbo 

SET orr t»p« u mock co«tor nip.flop m tkor.br »««iog tb. nip- 

fl#P oa. Thi. ron*oro. tko fttU« loptt Irooi AND circuit 157 4»l wUl 
block tho tr.n*mi*.ioo ai <«rthor block oun piUoo. tkorotkroogk. 
thoro^ proTootin, fyrtkor iacro«ootu, ^ uock co«u«r 151. Thoo. 
tko mtmbor 4 U oo« ttorod ia tko cooaur. 

At tko ood of tho twoomiMioo of tho .tMo chatactor bf 
.ioilo choracto, rogUu, 112. ooo ckaract.r .Uglo .hot rot.«. to it. 
^rm^r oa condiUoa. thor.by tunOag otf .tat« flip-flop 161 .o a. to 
tlo.0 ,ato 144 and proroat tho traaam4«ion ol.dau to circulu 17J and 

taimodlataly aft., tko atatu. fuU ckaractor ha. boon wrUt.a 
i-UMk. .utua ar.a of block no. 4, on. character daUr circuit 200 
• prorido. an o«tp«t ^ .witch 130 and Una 214 t. tha CATr input of Wock 
counter 151 and to four character d.Uy 215. Tho pooiti...,oing portion 
01 th. aip^ at tho CATC Input to tho block count.r opora... th. Int.rnal 
output Clock and gatin, drcuiu a. a. to ..,„aUaUr tran.mit tho 
P.rall1 ckaractar. compri.ln, th. chain nu«b.r ^ cabl. 210, .witch 
133 andp» circuit 122 f a.riaUa.r 111. Tho ..rialia.r chan,.. th. 
^ to .„ial form and tran.miU U to writ. .^^Ui.. |04 which writ.. 
U. dat^lkt. th. Chain n«nbor area of block no, 4. A. pr..ou.»r 
d..cribod. tko ckau numbor i. ,ha nu„.rai -4- r.pr...ming block no. 4 
-tuch I. tha «r.t block in which dau of r.cord no. • i. to b. written. 

Wodiatelr *ft.r th. chain numb.r haa be.n writt.n. lour 
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.' I - chMMtav UUr M prvvUai m output «U OR circnU UO U> tura ea 
^ 2 Umtk Usftk mf*Oop 221. Th^ ovtpot W Um Oip-n*^ U aapplic^ !• 



3 OM iap«t iC AND circuit 22) ud U traa«0iin«d cwitck 134 to 

4~ RCAOOUT lap«t 121 of Upml butfcr rcficsarf 120. th* outprt. 

^ el chArMMr clock el the lUe coMrel «sit to Ue reg Uter tberebr 

4 eperetl^ the register seek tket U treaaraite one cherecter oi dm lor 
7 eeck ckerecter lime tkroegk OA circvit 122 to •ertUleer 111 wUck 

I CAoeee tke 4ete te be wrlttea in tko dote eree o£ Uock ae, 4« 
f The ckerecter clock i« alee ceoaeaed te tke eecoed In^ 

10 ol AND circuU 223. Since Oip^flo^ 221 U eo« tke ckerecter clock 

* 11 poleee ere geted tkroogk tke AND circeit te tke COUNT In^t ei Uock 

12 leagtk coumer 224. Tke ceomer ie iacremeated by eeck ckerecter 

13 clock p«lee vkick repreeeaU oae ckarecter et wrlUea ia tke data ere* 

14 el tke block. Wkea tke block lengtk ceeater reeckes tke cooat repre* 

15 ■eatiaf tke aamber el ckaractes capable of being stored in tke data 
14 area* it prorideo aa oatpet te 0% circeit 225 tor one cbaracter time 
17 and tken aotometicallf reeete* Tkie ootpot it traaemiued bf OR 

It circnit 229 te tarn elf block leagtk IUp*flep 221. Tkie removee tke 

19 oae inpat te AND cireoit 223 preTeodag tke treaamietion el aoy furtker 

20 clock pnleee te tke coonter and aimaltaaeottely tarns elf tke inpot buffer 

21 register 120 to stop tke transmission of data to serialiser 111* Thus, 

22 tke block Isagtk counter and block leagtk CUp-Qop control tke ameaat 

* 23 of data written from tke inpot buffer register into tke dau area of 

24 block an. 4 so tkat tke dau vrrittea tkereia corresponds exactlr to tke 

25 space available. 

24 In snounary* tke system bypasses block nos. 1* 2 And 3 

27 sinee-tkey were indicated as being fall and tbe block counter kept 

20 track mi tke nomker d blocks so dstscted* Block ao. 4 was the firtc 

2t available tlnck ee its status was changed from empty to full, its 

30 number was stored la block counter ISl as tke chain number, the ckaia 
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easbarvfflttaa la tiM chain ftumbsr a#«« o/ biach ae. 4. and th« iift 
p«rttWaf dau of racord ao. • vrlttaa lata Aa data araa a/ block aa. 4. 

Tha Uack start eharactar of bir :k aa, » ia datoctad by 
dreull 143 aad tha output th«r«/rom U blaehad fmn black couaiar ISl 
hf ANOoircuit 157 bocaata block couaiar Oip-llop 156 ramataa atf. 
Thaa. Ifaa couator ramaiac mI at aambar 4. 

Tha Mfattva-foiaf portiea oi tha black tun ilgAal aparatti 
•utua rUp-flop 161 aad aaa charaeur tlagla that 162 at to epaa gate 
164 lor oaa charaeur ttma parlod. 

tha sutat charaeur It thaa traatmitud throogh gata 144 
ta clrcalu 171 aad 172. Siaea tha eharactar indicaitt that tha block U 
empty, drcait 172 proridac aa autput through AND circait 150 U tat 
tutut laU ctrcttlt 200» OA circuit 201 aad block couaur nip-Hop 156. 
Tba tigaal hat ao atfact oa tha btoch couaur Oip-ilop tiaca tha couaur 
It alraadr off. As bcfara, dia tigaal racaivad bf sat tutut fuU circuit 
20C aad OR circuit 201 it utiUaad by circuit 200. haad daUr tad tingia 
•hot 207. ad tiagU charaeur ragitur 204 to wriu tha tutut full 
chartcur into tba tutut arta of block ao. 5 vhta tt appaart uadar 
wriu haad 102. 

Afur tha tuait charaeur bat U«a vritua. ona charaeur 
dalar 200 providat an output which oparaui tha CATC iaput of tha block 
covaur to that it prvvldat. at bafora. tha chaia aumbar on Us cabia 220. 
which la aariaUtad by tarialacr 111 aad writua iau the chain numbar 
araa al racord aa. 5. Ihua. tha chaia aambar "4** writtaa into tha 

Mhar araa of racord no. 5 la tha tamt at that writtan into tha 
Mbar traa of racord ao. 4, 
r si .*.S^ Afur tha chaia aumbar haa baan.writua. four charaeur 
daUf, 215 pawidaa aa output vta OR circuit 220 to block length flip, 
nop 221, wMch himt on aad oparaut iaput buffer ragiaur 120 to bagia 
tranamlttiag dau to be writua in the dau araa of racord no. S. Tha 
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1 UMk 2Mf«b Oty.ftor fmr^u* AND eir«mlt m f $M charMUr 

2 ctock piUm* i» thtt block Unfth ce«&Mr wKick ftfftU Mm 00 Uock 

» U«s«i fUy-nop 221 wMo dio mosimvn oomkor oC cfcoractors kovo b««o 

4 vriooo lato rocoH oo. ft. Tkls tarma otf ttio Uo«;k toogth fllp-<Wp «kUk 

ft sio^ Um oporfttioo ol Upttt kutfttr r«fi«Mr 120. 

4 Tko Mock curt ckorMtor for rocor4 oo. 4 It 4mmctm4 bf 

7 elrcolt 14) oo4 tho oii^t tk«r«lrom U of oio klocko4 from rtoekiof 

< block co«B«or Iftl bf AND g am 151 tloeo block countor £Up*flof 1S4 

ft roin«iM oa. Tfa» iwgfttivo*foiof portloo of tho ootpot W circolt 141 

10 «fftU op«rotao itoM Alp-nop lii oad ooo ckorocter tuiilo skot 142 to 

11 goto tko •totHt ckoractvr m clrcuiU 171 ootf 172. 

12 The •Uttt* ckorac»r for rocord »o« 4* kovovor* lodicftUa 
1> ttM block is fall;, tkonforo. circuit 171 provia«« oa ootput to tk« opto 

14 •\4m Q< swltck 1)4 ood oo oo^ut l« provided by circmit 172. Am • rotmli* 

1ft ootUof lortkor koppvoa to Ibo vyctrm «xc«pt tkat ttoOM fUp-Clop 141 

14 io Mrood oil br ooo ckoroetvr tiBf lo sbot 162 th«r«bt closing g am ^4. 
17 Tbott block oo« 4« baiag foU* i« tklpptd over oad bat oe 

It «£tocteo tko tyttofn. Similarly, tiaco blockt 7-21 aro alto indiettad 

1ft at baiag fall* Ikay too aro tkippod ovor aad kavo oo affact oa tho ty ttom, 

20 ~ Tha block aUrt cbaracur puita for block ao. 22 it prava&tad 

21 from raaehiag block ceoatar 151 duo to block cooatar fUp-flop 154 baiag 

22 otf aad diarabf cloaiag AND circuit 157. tba ckaractar doaa caaao 
21 aiatao Clip*flop 141 to opaa gato 144 for tka aubaa^ttaat ckaracur litna 
24 pariod doriag vkiek Iho tutaa ckaractar it gaud to circuitt 171 tad 172. 
2ft SiMa block ao. 22 ia ampty. circuit 172 mill proHda an 

24 ^jotpMgjta liao 190 ta eparato aat ttatua ^ull circuit 200 aad tha aateciatad 

27 clrotAliy to wtita a tutua full ci aractar into tha autut araa of block 

2t ao. 2a. 

2ft Agaia. tha output of oaa ckaractar da lay 20 g oparatat iha 

)0 block couatar 151 to traatmit dau to aarialiaar 111 for writing tha 
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im ttm dialB mater am of block no. 22. SubtoqiMtlrt 
21S tvm 00 block Itfigtli fll^flep 221 so at to 
CMtfVl Inpot biiffor rt^ltttr 120 to trtntalt sort dau of rtcord no. a 
to fiN 4«U aroa of block no. 22 loitll UmfMtod by block ItngtH coimtor 
224. 

riMlly, tho block surt dur«ct«r of block no. 23 ft 
ditectod bf 4ttoct block sUrt circuit 143 vblcli provfdts an ovtpift. 
tho no9at1«o<-«o1n9 portion of «rfi1ch opcratts sutut flip-flop 161 to 
opon «at» 144. 

Tho tUtw character It thon trantalttoi throu^ yaU 144 
to drorttt 171 and 172. A9t1ft» tho ttttua It t^tjf to that circuit 172 
provldit an output 00 lino 190. Thit output opcratet tot tUtos full 
circuit 200 and tho tttoclatad circuitry to writo tho ttatut full char* 
ftctor Into tho tUtut arM of block no. 23. Thon, ono charactar delay 
200 provldtt an output oporat1n9 block coiator ISl to trantidt tho chain 
mfl6tr "4* to toHallztr 111 to that It It writttn la tho chain mate 
ana of tho block. Host, four chanctor dalay 215 turn on block 
fl1p»f1op 221 to that It optratot Input bufftr register 120. «Mch traet- 
■Itt tho rBBlsInf daU of rtcord 00. 8 to tcrlallztr 111 to bt uritten 
In tho daU arva of tha block. 

Houavor, boforo block Itngth countor 224 can count tht 
n«ater of charactort for tho ontirt dau ar«a of tht block, tht Input 
bufftr rvflttor tramalU tho tnd of record character which Indicate 
tho actual and of rtcord no. •« Thit charactar It transaitt^d to and 
torltllitd by toHalfzer 111 and written at tho end of the daU of record 

na^lE: Tho chartctor It also tnnsvltted through OR circuit 230 to 

*■ 

datm oM of r aco rd circuit 231. In rtsponta thereto, the circuit pro- 
Wi^il^m output ou line 182 uhlch I1 trmsltted through Oft circuit Z2S 
to tura off block length nip«nop 221. Thit iMedUtely tervlnatet the 
operation of tho Input buffer rtglttor 120 without waiting for block length 
cotfitor 224 to reach Its cooptete count. The signal on lino 182 also 
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• . "_ ■ ••u*' - • 

i -•«**• 

* .1 r»Mt» UMk iMitH coMMf ZX4 ta Mr«« Thtt*. daMtiea of ttad M 

I r«c#r4 ckaracisr opvnM M ««4 UM«ml»»ioo 4*U !• ••rialiwr III 

4 vrtttm U ft Mock occi^d MOthor r«cor4. 

5 til* ootpot •! 4«Mt coi ol fMortf clrcvit 23 1 !• Uso ftppiU4 
4 l» tu» on wrtto eoffiptoca m^^Oop 194 which prmrmmu oucpul sitoois 

T (row dAtoCt CUM* •mpty clre«lt 172 f rooi bsiAg tr4MiniiUd bf ASD 

( circuit 1M« 7M« pr«v«au imrtficr oporatloe of tko •r*^'" «atll th« 

f Mst rogiw aurt cKoractsr U 4aMcu4. 

la U ■■mwQgy, Iho dlMlo«o4 ^r***"" acc«pt«4 dou from 

It th« CPV 10 oi^ •torad this 4oU la oa Uput b«£f«r rofitMr 120. Thm 

12 tytfeira tkoa osamiaod dM tUtat of oaek block datoctad mmilm kaapinf 

U track of oaoibsr of bloeka so 6^mcU4 aatU tha first avaiUUa amptr 

14 Uock was iadieat84 Wf iu states character. Thsa. tho ceuat ia tbo 

15 Uock couoter after datectlaf this Uock romaiaad sterod ia block cooater 
14. ISl as tho chaia OMnbsr. Tho system chaiicod tha status ckarscter ia 
17 block ao. 4 from smptr » fuU* wrote chaia no. -4'' ia tha chaia aomhor 
It area of tho block* aad wrote tho ant portioa of dau of record ao. • 

1$ Ute dis data aroa of bloch ao. 4. Thsa. die sysfesm dstecMd dkst block 

20 BO. S was amptf sad chaagsd ite stetas charscur from ompty te full, 

21 wrote tho chaia mmbcr ia iU chaia aombsr sr««« aad wrote mora date 
U of rocord • U ite date area. Blocks 6-21 wars alt iadieatsd as fuU 
21 so waro skipped by dte systam. Block aa. U was datscted as bainf 

24 empty aad its states ckarscter ehaacad, tha chaia aomfaar inaartert. 

2f a^Mro data wrttteo tharoia. FtaaUy, block do. 23 was dauciad as 

bolat omp«y« ita sutus character chaagad, tha chaia aumbar wrltua ia 
X7 ' tliftdkala aombor srsa* sad tha last of tha date of record no. 4 writua 

U ia the dau atoa thereof * iadudiaf the ead of record character* Upea 

29 detecttea of this ead of record character, iapot buffer register 120 was 

yo Stepped from traasmitdag more date aad write complata fUp*nop 1S4 



OI9124 



892798 



f. "tf «• ferthor oparMiea of tti* »f»mm upea daiaetiea of 

X auiso atuptr efcaraclav* oaiil « ragloo curt cbarutar could roaoi tfia 

3 tfataai. 

* ««AD CISCOITRT 

* Aa 4aaertbad wt* ratpact W Flga. 1. J, iho CPU 10 raada 

* 4au (MR «,cU* nu » br truamitttng •pproprioto coda4 tii**! 
» OTor track talact eabla IS to aaUet «m daat»ad ragtoo aad tbao br 

* iranamlttlaf • alfMl eo cemmMd raU Um 43 to flU eoitirol unit U. 
9 A* fUa eootiol uait traaamtta ai|Mla o» eo«tf«l lUm U to aalaet 

10 daalrad Uack and bagU raeatpt ot dmu fmi. M>o ercUe fUa oo rood 

11 eabloSO. -nia nu eoouol oolt Oi.. „«,„iu d» d*u from tbo dau 
K *'««"ofthaftr.ibloekofoachraeordB.ihoCPU..orUoa31. Hi. 
» program J2 of CPU aaUcta tha da.lrod dau b, eo.ti».alI, com- 

M pari., tfi. ueomlag dau tt tho daaignaboa o< daairod data. U. ao oach 

IS aueh block t. balag raad. ao compartao. I. «.da. tbo progrwn cay.aa 

14 tba CPU to aupplr a aigaal rojact llao 3) » iho fUo coatrol oait. 

17 n. ftla eoatrol yalt wtU diarafor. conttauo trao.mimag dau from iho 

1« nrac block of aaeb rocord to tha CPW oatll a compartao. ta mado aad 

" ao .tgaal U traa.mltud o. r.)act llaa JS. Tfc. .^uwi.tt. 

10 callr traaamlt. o^r lha dau comprtaUg tba r.maladar of tha .alacud 

tl racord oa cabla 11 to tho CPU. 

" lUlarriag bow to rtg. 4. tba command raad .ignal oa liao 

M 4S oparau. . Utcb elrc.il (ao, rtow,, ^uh la tura opara... 

24 1J0-1J7 u *. "R" ..R.^- ^, ^^^^^^ 

M .Kb Uma aa CPU traa.mlu a eomm.^i wrtu .l,„.l. 
'* * *• ►ra^ioMilf ataud. tha dau on track 10) of drum 100 of 

*.'Sr«lUflUi.co.U.ually raad br raad haad 101 ...d raad an,plili.r 
U lOJ. aad tho dau i. coarorud tnio paralUl ckaract.,. br d...rt.».., 
>» no aad lran.mlttad I* .ingU cbaracur ragi.iar HI. Tha „„.ur 
10 .tor*, tha d*u rapraaaaun, ona charactor for lha dur.iioa of a .i„,U 
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1 clurMltr ltm« aad truisaiUa th« dau <m cahU 140 during Ai» tin»«- 

2 - Dauet r«|ioa •tart circuit 14Z is cooMCud to cabU 140 
} Mid d«Mcu Um rvgiM itart character wh#«a*«r U appsara tkar«o«« 

4 Aa pravtMair axpUUad, tUa circaU thaa pravidaa as Mtput oa 11m ISO 

9 vblch raaau Mack couaaar ISl to aare aad la traaamltaad tferoufk OR 

4 circuit 1S2 i» tura oa block couataf nip-Oap IM. 

V Aa viU W axplaiaad boraiaaltar. dia Cuactioaa af block 

• couatar ISl aod block couatar OlpWlop 154 ara to cauat tha aumbar 

9 blocka datactad uatU dia Arat block ba^iac dM aaUctad data la datactcd 

10 and aa rajact aifnai ia traaamitaad from tba CPU. Tba raaultant couat 

11 ramalaa atarad la dia block couatar and eemprlaaa tka chala mmibar 
U for tSa record balaf raad from a«era^. T>tma» wbaa tha rrgioa atart 
n pttlaa raaau block couatar 151 to aaro aod taraa oa tha block couatar 

14 aip*flop 154, tha ayaiam ia aal ta Ufia cooatlag tka block atart 

15 cbaractara aa uaaamittad tkrougk AND circuit 157 ta tha COUNT iaput 

14 of tha block couatar. Aa «lU ba aaplaiaad baraiaaftar, block couatar 
17 (Up-flop 154 la coaaactad to gata tha block atas; aigaala uatlX ao (urthar 

15 ra>act aigaaia ara racalva4« ladic4tia« tba daalrad racord la baiag 

19 raad. Tliaa. tka block couatar vlil ceataia tha auanbar of tha block ia 

20 which tba baginaiaf of tka daalrad racord la locatad. 

21 Aa provioualr daacribad, datact block «urt circoit 143 

22 praridaa aa output upoa datacuoo of a block aurt cbaractar* Tkia 
25 output ia traaamitud oa Uaa 140 la ba gatad throufb AND circuit *57, 

24 ao long aa block couatar fU|Hflop 154 ia oa, to tha COUNT input of block 

25^ couatar 151* TKa aagativa -goiaf portioa of tha block ttart pulta oparataa 

24 aiataa fllp*flop 141 aad oaa character alagla ihot 142 to opaa gau M4 

27 for oaa ckaractar tima :nimadutaly foUoviag aach block aurt characar. 

24 Thla gataa tha atatua ckaracur m dauct autua fuU circnit 171 ao4 to 

29 dauct autua ampcr circuit I7£. Switch 114 ta la tha '*R'* poaitloa ao a 

yo aiaiua amptf characur producaa ao affact aad datactlua of a aUb*a (uU 
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1 ciurMMff br circait 171 pro4«ca« m oucpot vi*! Um 1«0 tad witck 136 

2 i» Um 190. 

) Um 190 U couMctad to, InwrUU, th« SET OFF input ol 

4 btock eoottttr nip-flop 1S4 «ad lo om charactar dalay 

5 SlAC* aar full block n«r coataia th« datirad data, tha output 
4 of datoct tuto* foU circuit 171, tppaariaf oa lioa 190, ia utad ta bra 

7 qU block couBtar flip-nop 154. Tkia pravaau lurthar Vlock start pulaas 

• from balag gaiad to biock ceuaiar ISl uaUat a ra>act tleaal la raeaivad 

9 Irocn Om CPU on liaa 3). Dia ra>act alfnal ladUataa that tha data raad 

10 waa not tha darlrad data; Ck^^^fora. tha ra>act ■ifaal ia traaamittad br 
U Oft circuit ISl to tha 5CT ON iapat el block ceuatar flip -flop 156 to turn 
U tha fUp*flop oa. Tbia allows tha foUovia« block start signal to ba 

13 traosroittad to tha COUNT ioput of block countar 151 to dasifnafea tha 

14 data than balag traaamittad to tha CPU orar Uaa 31, 

15 tha CPU iDdicatss that tha dau balag rucaivad ovar ILoa 31 
14 is ths da si rad data br not traosniittlag a rajact signal on lino 33. Thia 
17 lasTas block countar (lip-flop 154 otf. blocking AND circuit 157 <rom 

11 :ran«mittinf furthar block surt pulsa a to block countar 151, tharaby 

19 pravaatiag farther incramsating of tha coonur. tha couaur, tharafora, 

20 coaialns as ita count a numbar dasignatiag tha block having tha baginninf 

21 nf tha dasirad racord conuinad tharaln. This cum bar is then tha chain 

22 aambar daslgnatieg tha folloviag blocks vhich coataia tha ramaiodar of 

23 tha aatociad racord. 

24 As prariously mantionod, Una 190 from datact status full 

25 circuit 171 is conasctsd to ooa characur dalay 191. Tha cna characur 
24 dalar !• idaatical to ooa charaetar dslar 201, praviouslr dsseribad* 

27 and providas at ita output a signal idantical to that providad at its Input 

20 oaa charaetar tlma latar. Tha ooa charaetar dsUr is connactad lo tha 

29 SSTOH input of chain numbs r flip-flop 240 and to Iha "R** contact of 

10 switch 130. 
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I T . CliAia flumb*r (Up •(lop 240 eemprlcca & conv«otlonAl Hip* 

2 . Hop citcvU id«Blic«l U coMtnietloa «• thAt oT block counts r Hip-Hop 
S IM, Dm mtp9i o< th« fllpWlop it coaMeu4 to tho control input o< t*^* 

4 circuit 241* Tho flip-flop thtrobr co&trola tho gAtlog of d»Lft trom aingio 

5 dbaroeur rogitur ill viA gAto circuit 241 ao^ CAbio 242 to eotnpAro 
f block count And cbAia ouabar circuit 211 to cocnpAro chAia numbor Aod 
7 purgo r«gi«tAr circuit 217 Aad to goto circuit 243. Ooo cKAfACUr dAUy 
• 1$1 is coBMcud viA twitch 130 And Una 214 to tfaa GATX input o/ block 
9 eountor 191 tudtoroor chAractordaUy^lS. Tha four charactar dalay, 

10 pravioutlf daacribad, providaa an output idaatiCAl to thAt racaiired from 

11 lioa 214 oa iu output lour ckArActar tlmaa laur. Tha output of tha four 

12 ckaracttr dalar i« Appliad to lha 8£T Orr input to chaio number flip* 

13 nop 240. 

14 Tbara<ora» a tucua luU pulaa ta suppliad on Una 190 hf 

15 circuit 171 aad i« dalarad ona ckaraetar cima by ona character dalar 191. 

16 UpoA cocAplatiOB ol traaamitaioo of th# tutua full ckartctar by aiagla 

17 charaetar rtgittar 112, dalay 191 t>?ovida« aa output which •imuitanaoutlr | 
It tuna OB r.hAin oumbar fUp-flof* 240 and oparitaa tha CATC input of block 

19 couatar ISK Ii%ua, data from CAbia 140. compriaing tha chain number 

20 of tha block baiag raid, ia transmitud through gau 24 1 dua to th« 

21 oparatioa of chala numbar fUp*flop 240 aianuluoaoualy with lha traaa- 

22 miaftloaof tta count of block countar 151 oato cabia 210 dua to tha 

23 oparatioa of the ttoppiAg maana aad gating circuits vf tha block couatar. 

24 Thia dau it tharafora traatmitud •imuitanaouslr characiar*by -charactsr 
2$ to cempara block couat and chain numbar circuit 211. 
24 Tha supping circuit of block countar ISl auiomaucailr 
27 traasaiita tha four cbaracUrs itorad tharsla and thaa raturnt to ti.e 
21 rost pttaittoa. Four charactsr dsUy 21S providss at Its output tha puUs 

29 racaivvd f rom ana charactar dalay 191 four charactar timaa lAtsr. This 

30 output turns off chain aumbar flip-flop 240. Tharafora, tha output of ens 
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1 cli«rMtar 4«Ur X9l oirni on ehftia number nip-flop 240 And op«raUi 

2 fviftr charACMr dvUy 215 which tumt o« Um chaia number flip-flop 

3 fo«r eharftctor ttm«« Uur. This 4Uo»« th« «4tiAS ol d«u from «4ch 

4 doucud fuU Uock r«pr«»«atio| only tha cba>a aumbar tharaof. Thu», 

5 aaiy tha (our chtractars eemprisiaf tha block count aad tha four 

6 charaetar* eompriaUif tha ch&U aumbar ar« comparad a charactar at 

7 a tifna by compare block count and chaia numb«r circuit 211. 

• Circuit 211 compri«at a plurality of logieal comparitea 

9 cLrcttiU, aach kaviaf tvo iaput* coaoactsd to corratpoadlng Unaa and 

10 cabU* 210 aad 242. Tha eircuiu ara arraagad such that, upoa racaipt 

11 of data from tithar cabU, th« companion circuiU provlda an output if 
. 1 19 tha iapttt* oaaack of tfaa eorraspoadlnf Una* ara idaatical. Hia com- 

13 paritoa circuita ara ANOvd togath«r tueh that all of th« comparltoa 

14 circuita routi iadlcata that a comparlcoa U mada la ordar for thara to 

15 bo aa output from tha AKO circuit. Tha AND circuit U connactad «o a 

16 four stag* binary couaur havtaf aa output at tha fourth tug* and haviag 

17 a fifth ratt lUgt. If tha firit ft of charaet«ri' r«ceiv«d from block 
26 couttiar ISl ai*d gata 241 corraspond, tha AND circuit will provida aa 

19 euiput and itap tha binary couatar to tha flrtt ataga from tha raat ataga. 

20 If tha thraa following charactara alao compara, tha AND circuit will 

21 provida (hraa puiaaa to atap tha countar to tha fourth ttage, providing 

22 an output thara from. If fear com pari aoaa ara not mada. tha bleary 

23 ceuaiar doaa not roach tha fourth auga. Tharafora* thara ia no output. 

24 A gata circuit ia connactad to tha output of tha fourth ataga. 

25 A timing maaaa contaiaad in circuit 211 ia connactad to tha control 

26 Input of tha gata aad to tha raat itaga of ih« compuur. T>ta timing 

27 maana automatically turna on tha gata four charac ur timaa afur tha 

21 bogiaftiag of racaipt of data from block counur ISl or gau 241 and aUo 

29 tuma off that gata aad raaau tha binary counur to tha raat ita|a fiv« 

30 cKaractar timaa after tha bagiaaing of racaipt of data from block countar 
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1 X$i mr gM 241. 

2 Th»fimr%. U th« block ceust r«e«U»4 from circalt 15 1 &• 
) U«mticftl to ttM chaU Hunbar r«c«lv«4 from g m 24i» circuit 211 

4 pr*duc«« output aif&Al Lmm«dUt«ir Wur tfas •nd of th« cKaUi oumbar 

5 vklch U«t« lor om ci^ATftctar tino. T^o biMrf co«a»r it ihos *iuo- 
4 mAdCAliy tun«4 o£f and roaumas tfia raat poaitiott. 

7 Th0 output ol circuit 211 la diructad vU raiuh 13S, which 

• if la iha raad peaitio«« to OR circuit 220. 

9 OA circuit 220, block Ungth fUp-flop 221, block Uagth 

10 countar 224 aad tho circuitry ataociatad tharwitfa bava baan prarioualf 

11 daacribad witti raapaet to tfaa writo fuaction. Vbao circuit 211 indieaua 

12 that Iha chalo aumbar aad block count agraut tha puUa appaartag 

II imoMdiawly a/tar tha chaia aombar tha ra£ roan la traaimittad through 

14 OJi circuit 220 to turn on block Laagth fUp-riop 221. This producaa aa 

15 output oa Uaa 222» which ia traaaonitted to AND circuit 223. AND 

16 circuit 223 raspoada by gatlag eharactar clock pultaa tharaihrough to 

17 tha COUNT laput of block Uagth coontar 224* Upoa raachiog tha couat 
1ft daaignatiBg tha laagch o( cha data araa ol a bLock. couacar 224 producaa 

19 aa output which Iff traaamitead via OA. circuit 225 to Cam o(f block 

20 laagth nip*lk>p 221. Tbua» aa output appaara oa Uaa 222 (or tha laagth 

21 o( tha data araa o{ tfaa block la which tfaa block couot aad chaia oumbar 

22 hava agraad* 

2S Siaca tha blcck couat aad chaia oumbar ag ra« (or a^h 

24 block which ia tha first block of a racord. tha complata dau (or aach 

25 fuch block ia gatad until ra}act tigaaiff ara ao loogar racaivad oa lioa 

26 32. Thaa* tha block couat ramaiaa lockad oa tha chain numbar o( tha 

27 daairad racord ao that oaly thoaa racorda having tha chain numbar of 
2i > tha daalrod racord wLU cauao circuit 211 to produca a tlinal tharabf 

29 activatiag tha block Uagth fUp-(Up 221. 

30 Tha output of tha block langth (lip-dop li connactad via 
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t ^ ^miu^tlH, wkUh i« ia tfa« r«*d petittea* to Um coatroi Upvt e( gA«a 
I . t * drci^t 14U TMs gACa cenuoU tb« trAA«mlt«loo of d*u irom $ingU 

j ' ) charactir ngiatar 112, vt* C4bla 244. m eatpot M/«r rvgitur 245. 

I < whaaa'i^r aa outpvt !• provldaA by ceaipara circuit 211, tfi* 

I 5 U^k Ua«U drcaitrr prorl^t a tigaal oa llaa 222 which op«aa g aia 141 

- 6 Wagth oi tima raqoirad to tr4A«mit thar«ihreugh all of tha data 

I 7 coatalaad la tha data araa of a bWk. 

I V - ^ Outpoi faullar ragiator 245 it a ragittar for ttortng 

1 9 cKaractar* ta paraUal aad ia idoatlcal ia cenatructioa to inpos bu£f«r 

t - ■ 

r rogittar 120. la ooom coaaguratioat it mar ^ daairabia to hava a 

U taadoiu iapvt «» aliov tha CPU to caatrol tha f Atiag U dau from tha 

! ^2 ragiaur. Kovavar, ia tha iUuauatlva acobodimaat. tha ragiaur atoraa 

( - 

■ U a block ot data aa lacaivad from aiagU cbaracur ragiatar 112, atoraa 

I 14 - Aat dau aad daUvara tha daU. parallal by bit aad aaHal bf charactar. 

\ ^ Mtodataottteabla SI to tha CPUuaiag ttia timiag of tha CPU. 

Tha output o/ gata 141 ia alao ceoaactad through OR cir* 

j 17 cuit 230 to dauct and of raeord circuit 23 X which haa baan pravioualr 

It 

19 



dcacribad. T^aa, *U of tha dau ia tha dau araa of aach block traaa- 
mittad to output buifar ragiatar 245 ia alao traaamittad through OR 



20 circuit 230 to circuit 231. 



21 
22 
23 
24 



At aoma poiat« whiia tha dau of a racord la baing raad. aa 
aad of racord charaeUr U that racord wiU appaar. Thia aad of racord 
charactar la dauetad by dauct aad of racord circuit 2il which raipoada 
br provldiag aa aatpat aigaal oa liaa 182 which ia traatmittad through 
2$ OR circuit 225 to tarmoa block Ungihnip-nop 221. Thia Immadiaulr 

26 cloaaa 141 without waitiag for U;a block iangth couaur 224 to 

27 raack iU altaata couat. Thia tharaby tarminaua tha traatmiaiioa 

2« of dauapoa datactioa of aa aad of racord cbaracur rathar than waiting 
29 for tha and of tha dau araa to appaar, 

Tha output Una 122 from daUctand of racord circuit 231 it 



30 
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1 COMMCU4 to tkm USCT Input of block Imnith couaior 224 to r«««t 

2 tiM covMr «o soro. 

y Thm •ft»m lhao outom«tic*Iir Urniiaotoa truumi*«loa of 

4 dAt* s£mr r«c«i^t o< «a cad of rocord choroctor ao4 roMts tho couour 

) 224 to toro, but dooa not pnv^ot farther oporatloo of tho •yttom. 

4 Till* tt provtdoi la rimw of tho fMl that soma r«cor4» may ^* ^a** 

7 oaa block la Uagth aad ibar«fora» tha block cooai aad chaU aumbar 

t wvqXA agraa for tkl« racord U tha 4a«ira4 racor4 had aot yat baan 

$ dalactad. Tbua* a^a dioufh aa aod of record cbaracwr for this block 

10 U datactad* It ramalaa aacataary to aaarck addltlooai block* to locata 
It d^a datlrad record. 

12 It ia aacaaaarf lo aad tha traaamlaaian of data immadiataly 

13 vpoa racalpt of aa aad of racord character beeaoaa the ayatem provides 

14 no maaaa for araaara. Data from prariooaly recorded recorda not 

15 writtaa over by data fron tha preaeot record could poaaibly get through 
14 aad cauae crronaoua reaulta by the CPU If It wava allovad to be trana- 
17 mittad tharato. therafora« the end of record rkaracur la aigniflcant 

11 la pramotlag tha reliability of tha ayatem, 

19 R£AX> OPERA-nON 

20 Referring to fig. 3B» the axampla lUuatratad la (he reading 

21 of record no. • from a aelected region, 

22 JUferrittg addittoaaUf to Pig. 1, ihe program 32 of the CPU 

23 10 reachaa aa laatmctiott commafkdlag that a record (rem a aelected 

24 regioo o< cyclic file 12 haviag apecUlc ideatiiyiof data be read. To 

25 accocBpliah thla» the CPU aelecta the dcalred regioa by appropnate 

26 slgi\ala oa track aelect lino 2t» which U iaterpreud by file control unit 

27 II la eelectt via caatroi Una 29t the deilred track. The CPU then 
2t uaaamita a algnal oa command read line 43, Tbe CPU may then go 

2f ab^t other bMaiaaaa while atandiag by to compare data appearing oa data 

30 out cable 31 with tha apacifl ^d dealg&atiag data. 
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9mi%trim$ AdditSon^Uy to rig. 4. th« •tgnal oa Horn 43 
•pvrAUt th« •viichlac m«uu to ttirov vwitchtt 130* 1)7 to tK« **R" 
or "Roftd" poaitioK* TUon, noihiAg oC Importaaco hftppooa until th« 
r«cioo curt cK«r«ctor U r««4 by roA4 h«Ad 101 aitd rsad ampiinor IDS 
AAd d«»«rUUMd br d«««ri«llMr UO. Upon compUtloa of d«s«riAiU«tiofi, 
AC tho and o< th« chATACUr Um«» th« p«rAU«l ii trAnamttud to 
•la|1o chAractor r«flit«r 112. 7^% r«|UtAr '.v...i th« dAtA /or ono 
chArACCor rtmo duriaff vblch U tTAOAiniu th* oAtA jb caUa 140. ThA 
r«(toa AtArt cbArAcUr !• doCActAd by dAUct rAgioa Atart circuit 142, 
which thorAby trAa»oiitA tba aifnAl oa lioo 150 for tha durAdon of tha 
chorACtar tima thAt tha chAfActar U racaivad from aiaiU charACtar 
raglAUr 112, 

ThiA AkgnAloaUna 150 raaata Uock couatar 151 to saro 
And lA tTAAAfnittAd by OR circuit 152 to turn on block countar flip-flop 
156. Tha output of tha Uock couiitar fUp-flop providaa on« input to 
AND circuit 157 to that tha tubscqutnt block aurt aifnal will ba g atad 
to tha COUNT input or block countar 151. Thus, tha tyaum i» ra.et 
and la condition /or rAAdlng tha datA from tha firat block of aAcb racord 
to tha CPU le long at raject tignAla Are racaivad on Una 35. 

Tha firat block to ba daucud la block no. 1. which has 
racord no. I atorad tharaio. Tha block atart rSarActar for block no. I 
iA raAd. daaariahaad and atorad ia aingla charActar ragtatar 112 for 
tha aubaaquant charactar Cima. Thla character ia datactad by datcet 
block atart circuit 14) And ao output aigoAl trAnamittad tharafrom on 
lino Tha poaitlva.going portion of tha output it gatad by AND 

cip*-nU 157, aa prarioualy auud. to tha COUNT tnput of block countar 
151. Thla iacramaota tha countar by ooa ao that tha fiiat ataga of tha 
lowaai erdar countar (a than activatad. Thia providaa a coded aignAl 
A^praaaatAtiva af no- 1 to tha inurnal gAU circuita. 

At tha conck>aloo of tha block atart aignal on Una IfcO. Lha 
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4" eh*».eur. wWeh i. Ih. .utu- chM4CUr. On. ch.r—r Urn. Uur. 

» .Ufte tbol U2 M .uw. £Up.n«p Ul .od block* mm 144. 

6 Tha ••*»»• charMUr la traMmitia* br •LafU eharaeur 

7 ratiatar l« throufh |ata 144 to daiaet .u«a <uU .iremi HI and » 

• 4awet autua amply elwuil m. Siaea. a» aho** »« 'tg. >B. raeord 

9 aa. 1 ia a<era4 I. block no. I. daiact aut-a luU circirit HI pr«»i*aa a. 

10 aatpu* whiU datact .utaa ampTf <if««i« »'« •»«»•• "•»- 

ix avltth IJfc la la tha twU poaltloa, Dia owput oC eireall HI appaara oq 

U lloa W la luni etf block caoatar nip-flop 1»* and to eparaia oaa 

IJ characur dalar l»l. Ttomint oU block eowitef nip-Oop 156 pra».«u 

14 AND circuit IST lr«« traaaaiittla« rMthar block at»M palaaa to block 

I J couaur ISl %blU iba blcck eeuaiar fUp-tlop ramaloa otf. Thla praTaau 

16 luntior taer»ma«tlB« o£ tha eooB»r .o ihat It eoBta.»a aa Ita eouiu a 

11 aumUr i -Meh da.tgaataa block no. I which haa tha bagiaoini of 

IB raeoH no. I eoouia.4 tharata. 11 raeard aa. 1 la tha daalrad r.cof d. 

« iha count eoauinad la tha eauaiof wlU ta uliUaad to daaigaaia tha chain 

to oumbar lor additieaal block* coaialnlag that racord. 
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tmmadlatalr *itar tha iraaamltiioa ei tha block aurt 
II eharactar from aingU ebaractar tagl.ur lU. ooa eharactar d.lar «1 
» prorldai aa aut^t la lura oa cbala aombar fUp-tlop 140. to oparau. 
«ia awlttb 110. tha CATC iapot o< block eoMoiar 151. aad to oparata 



24 



25 fo«r caaracMr dalay 215. Whoa taroad ea. ehaia oumbar flip-riop 240 

26 eparata* gata 241 «a gau thara through data appearing at tha output 

27 eabU 140 a< alogU eharaeur raglatar 112. TM» data eotnpr;.«» th. 
2g ehal».Mnbar o( block ao. I. which la thar.«nr gatad ea Una 232 to en« 
29 inpmolcompara block couot and chaiaaumbar circuit 211. b.multana-^ 
10 oual/. tha output ot ana eharactar dalay HI eparawa a». .tepp.ng circuit 
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«a4 UuroAl f4Mft o£ block couDtcr 151 to traaimit. via c&bU ZXO, th« 
eooot ttorad thortia to tho oth«r input ol comparo circuit I XI. Mtmr 
th* cempUto cSais munbar hat b««D traatmittad on lino 232 to th« 
compart circuit, rour characur dalay 219 proridos aa output oa lino 
Z16 to lum o£l chaia ounbar mp*£Iop 240. Thia tarmiaatjaa lurthar 
traaamiiaioa throu^ fafia 242. 

Aa abova la rig. 3B, tha block no. **!** aad tha chaia ao. 
&ra tha aama. Tbutt a compariaoa ia mada bf compara circuit 211 
and aa output proridad /or oaa char actor tima Immadiataly a£ur tha 
compariaoa. Thia output ia traaamitud through awiuh 135 and OA 
circuit 220 to torn oa block langlh flip-flop 221. Tha nip*flop providaa 
aa output oa iiaa 222 which oparataa gata 223 to gata charactar clock 
pulaaa to block Uagth coustor 224. l^a couatar counts tho char actor 
pulaaa uotil aufhcUat ^to* bava boeo couaud to iadieata tha aad oi 
a data araa. Tha couatar thaa proridaa aa output which ia tranamitud 
through oa circuit 225 to turn off block langth Hip-flop 221. Thii 
tarmiaataa tho output pulae oa Una 222. 

Una 222 ia cooaactad through twitch 134 to gau circuit 141. 
Tba pttlaa on lina 222 appaart for lha duraHoa o{ tha data araa of block 
no. 1 and gato 141 raapoaJt by gatiag tha dau irom tingU characur 
ragtatar 112 to cabia 244. Cabla 244 ia eonaacud to output buf/ar 
ragiatar 245 and traaamita tha dau tharato» whUh in turn ratranimita 
tha data oa dau out cabla 40 to tha CPU At CPU tlmtag. 

Tha CPU daucta thia dau and, airva racord no. 8 la 
da«ir«d« tha program 32 ra)acta tha data from racord no. 1 by providing 
a ra>act tigAal oa liaa 33. Jh\9 signal ia tranamitud by OR circuit 
to tur«oa block couatar flip-flop 156. which oparaua AND circuit 157 
to gau tha aubaaquaot block lUrt charactar. 

Tha block lurt charactar for block no. 2 i« than datactad 
by circuit 143 and gatad by AND circuit 157 to Uock countar 151. Thia 
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1 iMrttMttU tb« hl0<k eouAMr to tfaAt It now cootAla* th« Dumb«r "2". 

2 The MgftUT«*fOiag portloa of th« block ttAM algBAl turai oa tutu* 

3 rUp-nep Ul AAd opartua oaa char4£tar tiogU •hex 162 to gata tha 

4 lutua charactar through gata 144. 

5 Agaia. block do. 2 la full ao circuit 171 providaa am output 

6 oa liAo 1^ whUh turaa oil block couatar flip-dop 1S4, blocking AND 

7 circuit 1S7 aad wbieb oporaua oaa characur daUr 191. 
• Oaa cbaractar tlma laur* dalar 191 turea on cKaia aumbar 
9 fUp-Mop 240 oporating gau 241 aad ia tranamltiad via awltch 130 to 

10 oparata tha GATE input of block countar 151. Ttea, tha chaia aumbar 

11 of block BO. 2 ia traaamittad through gau 241 aifnultaaaoualy with tha 

12 traaatniaaion of tha couat from block couatar ISl to compara circuit 211. 

13 la thia caaa, couatar ISl providaa tha aumbar "2** and tha 

14 chaia aumbar providad thfough gata 241 ia tha aumbar "l**, ao ae com- 

15 pariaoa la mada* T^ua* circuit 211 doaa not provida aa out^t aad tha 
14 block laogih circuitry la not eparatad tharaOy blocking gata Ml from 
17 traaamittiag data tharathreugk. At tha aad of tha chaia numbar* four 
It charactar dalay 2 IS turaa off chaia axmbar fllp*flop 240 tharaby blocking 

19 gata 241. Sine* ao data ia racaivad by tha CPU, it again traaamita a 

20 aigaal oo rajact liaa 53. turning oa tha block couatar fUp*flop 1S4. 

21 ' Block no* 3 ia traaud almilarly, incramaoting tha block 

22 couatar 151 to tha numbar "3** and pravancing tha tranamiaaion of data. 

23 Again, tha CPU aaada a r«>«ct aignal oa Una 33 turning on ritp*(lop 154. 

24 llafarring to block no. 4. tha block tUrt charactar ia 

t 25 datacud by circuit 143 and tha block atari aigoal ia couniad b-< block 

I 24 couatar 151 tharaby providing tha number '*4*'. Tha n«gaUv«.(cing 

1 27 portion of tha block atart aignal oparataa tha aiatua (hp-fiop 161 ar^ 

i - 

I 2g aiagla ahot 142 to oparata gau 144 during tha autua charactar tima. 

I 29 T6m autua characur ia than gatad tharathrough and. tinea Lha block la 

I 30 full, datact atatua full circuit 171 providaa aa output on lina 190. Thia 

i 
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1 oiupvt tanit oO black coimtor fUp./lop 156 *ad op«rAU« on* chmrwur 

2 d«Ur 1^». Af*lo, th« d«Ur op«rM« block countar ISl and ch4lo 

5 numbar fUp-nop t40 to gaco th« chaia number Jkod block eottnt to com* 

4 parlooA circaii 211. Nov, bto&k monbar la aombor and tha 

5 chain aombar it aiao aombar "4", ao tha comp«ra circuit Zll providaa 

6 an output which turaa oa block iaagth (Up-flop III. Tba block iangth 

7 circuitry than oparataa to opaa gata 141 lor tha Uma comprtaiaf tha 

• dau aroa ol block no« 4, tbarabf gatiag tha datA o< block no» 4 to out^C 

9 buT/ar rag:l«tar Z4S. 7>\a buffar ragiatar ratraatmita tha daU to tha 

10 CPU oa cablo )1 aad tha program 32 of tha CPU datacta that tha aaUcUoa 

11 ra^uiramaata aro aatltfiad tharaby. 

12 T^oa, tha CPU doaa aot transmit a r«>act aigaal oa Una 3). 

13 Block couAtar nip-Hop 1S6« tharalora, ramaina off and pravaata any 

14 furthor block start characura from raachiag block counur XSl through 

15 AHD circuit i57. Tha block countar. thara/ora. ia lockad on tha 

16 Bumbar **4*' which if tha chain aumbar of tha dasirad racord. 

17 Naxt* tha block atart character for block no. S ia datactad 
It by circuit 143. Tha raauXtant signal oa liaa 160 is blackad by AND 

19 circuit XS7 sinca block coua tar flip-flop 1S6 is off. Thus, block countar 

20 151 ramalaa lockad at tha numbar "4**, 

21 Tha aagatlva*goiag portioa of tha block start signal oparaus 

22 autua flip-flop 161 and ona charactar singla shot 162 to cpan gau 144 

23 for tha status charactar. Tha status eharaeur, again Indicating full. 

24 causas circott 171 to produca an output oa Una 190. This output has 

25 no affact oa tha block countar flip-flop 156, but oparatas ona charactar 

26 dalay- 191. At tha aad of tha status characur. dslay 191 opsrstas Lh« 

27 chate aumbar flip-flop 240 and block counur ISl so that ih« chain 

2t numbar of block oo. 5 is gatad through gata 241 to compare circuit 211 

29 and block countar 151 transmits tha stored number 'V4** to tha compare 

)0 circuit* Again, tha chain numbar aad output of block counter IM are 
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U««i4c*l, M circuit 212 t»r»« •« di« h\ock Un^th eircltry. block 
^$tk circuitry op«r«»t f au 242 to alio* aU •! ih. d«ta of block no. 5 
«• h« U'u.mltUd to otttpvt burr.r rogiour 24*. »hlck rotran.miu iko 
<UtA to tko CPU. 

Tlio Uoek curt cbArMtor /or Mock no. b ko« oo Htmct oo 
Wock coutor 252. Tko •IgnAl »l.o oporatot tko lutu* Hip-flop 162 aad 
••iocUutf circuitry to opoo g.f 264 4od *Uow cho .Utu. charocur 
thorothfough. AgaU. .iaco block do. 6 U iodlc.fd a. boing fuJl. cJr- 
cult 171 pro^d.. ao ooiput on lioo 290 wKiek ho« »o oif.ct oo block 
couator nip^flop 2S6. bat wkUk oparato • oaa charactar daUy 292. 
Agaia, tko d«2ar oporato. ckaia aumhor nip.f2op 240. cho CATC input 
to b2ock couaior 252 aad four ch.racf r doUy 21S to gal. ttio «umbor 
«4" roprooomtlag th. block couat from couaur 151 aad .imultaooou.ly 
gatlag ika ckaU a««b.r £ro« th. .iagio charactar ragi.tor 122 to 
cofnpara circuit 221. Sloe. th. author, ar. dia.r.nt. no compart*oa 
i. mado aad (h. block Uogtk circuitry i. aot oporatad. pro^nUog th. 
irM«inittU*a ot d«u to th« CPU, 

Bl«eka 7.ZI .r. »U (ull. but 4U h««« eh*l. ««mb.r. diii.r.ai 
•J... »a«b„ ..4" c-t4ii^d 1. bioek e—*r •n,„.,or,. eon,. 

Circuit in i-v, . e««.p.rl.- «d i» d*u i. .,...mi„.d 

te th« CPU. 

Vpon r«Mklac "oek no. 22. «• p«.iu»..,„«, porUo. •< 
lb« oup.! •< Circuit 141 h.. ao .O.c, .inc. AND circuit 157 r.m.o,. 
Wo«k.d br ckKk c-nfr nip.n»p 1J6. T*. ..,«.v..,.u„ porr.o. ol 

•ifaa .PT.». th. ,utu. IJip-rUp 161 to c?.n 144 ..hieh i, 
Cl*..d ch.r^ur tlm. Uur by th. op.r.non or .hot 162. 

Th, .ut.. ch.r«:t.r s.t.d tJ..,.thn.u,h Indic.u. th. block I. /ull .»d 
C... cire»l. 171 to provid. „ output. 7*. ii,.cud or,r 

llrm 190 to op.,4U oa. ch.rM:,., d.Ur 191. Th. o„.p„, h.. „o .a.ct 
oa block ceuniar llip.flop 1J6, i, ^r,,^^ 
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1 Th9 output o< d»UT .191 AMln op«r«t«« block counur 151 

Z uU. Ti» chAiii ttumter OipWlop 240, op«r«ut g»u 241 to traoimil 

J th* ch»la ftumb«r ••4'' (/om •IngU ch«r*cur rufifttor 140 aod t^ block 

4 cooot Attoiter **4'* Cmb couawr ISl to compora circuit 211. A c*m« 

5 p«ri*oa if mod* *a4 tito output tb«r«<rom op«rot«« tho block Umglh 

k circullrr to op«a $%tm 141 «o Allow thm trAOtmitaioo ci 4«u from block 

7 no. t llMrfthroufh. Th« dau i« r»e«iv«d aod r«croo»mittad by output 

t bu/tor r«fist«r 245 to CPU 10. 

9 Block BO. 2) i» •imilorlr Xnum4 in that tho chain aumbor 

10 ag root with tho block couat ao coinpariaoa circuil 211 providoa an 

11 output CO aim oa block Uagth nip-Hep 221. Thia again gataa cbaractar 
U clock polaoa through AND circuit 223 to block longth countor 224 and 

n alao opoaa gata 141 to traaamtt da'^ <rom ainglo charactar rogitur 112 

14 to output bu££ar ragiaur 245* 

15 Howavor, aa aad of racord characur la eoataiaad La tha 

10 dau aroa m( block ao. 2) and ia tranamittad by aingU charactar 

17 rogiitar 112 baior* block Uagth couotar 224 raachaa Ita ultimau count. 

11 Tharo/ora, tha and oi racord charactar, aa trantmlttad on cabia 244, 

19 ia daucud by datoct aad of racord circuit 231. Tha circuit thaa proridai 

20 aa output oa Una 162 which ia traaamitud through OR circou 22S to 

21 tura oU block laagth ni;.-nop 221 aad which raaata tho block Ungth 

Z2 couator to aaro. Vhoa turoad off, lha block laagih nip*flop rarrovaa tha 

23 gating oignal irom gau 141 thtraby pravantkng furihar tran»mUt»OB oi 

24 data tborothroogb. la thia manaar, no daU b«yond tha and o.' racord 
21 charactar ia tranamittad to tha oi^ buUar ragitur, Thua, aiter tha 
2b doairad racord haa boon aaUcud, tha ayttam tran«miti to tha CPU 
27 only that data compri«ing tha daU oi racord aa. a including iht aad ol 
20 rocord charactar. No ramaimag unaraaad data ei block no. 23 i a 

29 tranamittad. Tha rviiab.lity o( thia ayatam ta thua a«aur«d. 
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2 Ac d«Mrib»4 witk ratp^t to rift. tO, th* CPU •AC«r« 

4 c&mmMd r«W Um 43. Tlitt*. Ite purfflaf <iuwtiM uUUm* th« r«*dAM 

5 foMttOA to r«*4 Um nrtt bUck ol sftck r«Mr4 tiaca Om ••Ue»4 block 
i U 4mfcim4* Vh«ft di« profx^ dmtmeu tk« mUcmA record, a* 
7 r«i«ct fif aai U trM«fntti»4 om liaa 33 U accor4Aftc« witk tk« r«*4 

1^1 9 Uaf'k Gratia* ia thaa traa»« u u a Uaa 34* TbU caum« th« •yum 

f i . . 10 la mra tfea ckaia HunUr a< tha aoUcta^ Ueek aad ta altar tha sUtM 

It ckarM»r cd tkat black (rooi **fuU*« la "•mptr". Tba aaditioaaX black* 

12 atarUt ^ mUcu4 racar4 hava tha aama chaia aambar aa tha aaUctatf 

IS block. Tba»a r«car4» ara titoa aaiMsatlcaUr purged hf mm tyatam hf 

14 maaaa e< altariaf tha atattta ckaractar. Tba purginc (a caaaad bf 

15 49tactieii mi aa aaA af racord ar»bal withia tha data araa aaa o< tba 
H blecka baiog parrvd. 

IT A Caaiara mi tha praaaas jyaum la tbat tha racard baing 

' j It pargad wiU iJLaa auasmatlcaUr ba mad out o« Uaa 31 to tba CPU, 

19 tbarabf Uicwiag beik raadiag aad parglag oo a aingla paaa of tha c relic 

20 aim 12. 

21 aafarrtag additioaaUr to rig. 4, tha CPU pUcaa uh« ayaMm 

22 ia tba purga moda bf traaamicUng a eemroaad raad aignal on lina 41 

23 ai^ a eommaad purga algmai aa Uaa 34. Tba tlgaai on Uaa 43 throwa 

J i 

!| 24 avitcbaa 130-137 to Iba '*R" peaiboa. Tha raad e ire ui try tha rafora 

I 

2S eparaiaa idanttcaiiy aa ia tha raad moda, aa daacnaad abova. 
j 2^ Tba algmai oa Ium >4 oparaua a ralay (not »hown) which 

j 27 « Urwa avitehaa 2S1 aad 192 Co tba **P", or "Purga** poaition. Tha 

21 ayatam la aoar aat to raad data to tba CPU uatil tha CPU cnigrvataa 

29 *ha aalacud ncord by traaamitaag a eommaad purya aigaal ca luka 14 

30 of two charactar Ungtb* durauoa. Tha raquiramant of tha two 
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) TW CMmA»4 pttTftt Um >4 l» coomcmA not only to th« 

4 ftbD^ m«MioM4 wUt. id fk« «T OFF lapat to pxrfm Ueckiaf 

4 fUp-f lof clrcalt ksvUf m Uiag r*tiB< circuit at iu ftST OFF iopvU 

7 Thm Utogradag clrcalt pr«v*au tb« tturaiag oil cl th« rUp-tlep uatU 
• laput ■IgMi M cofMiftn4 purga Um 14 rvmAina m lor two c)i*rac«ar 

9 tiM«. t^«A. tk« output «f t)M latagratiag circuit buiia* ap id 4 tuXn* 

20 cUat voltAga le oparM tfea fllp-ar^* tumiag It otf. 

11 Tha UT ON Uput id tha purgD hlockiag Oip^riop U cod* 

12 Mct«4 ID tha ootpot ol 4atDCt ragieo atart circuit X42. T)tu«, tha Hip* 
n nop la roaat ID lu fioroaUr oa acato at tha haglaaiag ol aach ragioo by 
U tha output oi 4atoct ragioa start circuit 142. Tha Oip^Clep thoa ramaiaa 
1% ea uacU tunta^ otff by tha spocial taro character Uagth commaa^ purga 
U aigaal «hieh la iracaaaitlad by tha CPU at ntotnaat II rocogniaaa tha 
n «Uia datigoatiaf tha racor^ It daairas lo purga, 

II Ttm fuacdaa otf tha purgo Uochiag fUp-Xlop ISS la to coatrvl 

It tha aat^ra purgiag oparatioa ao that no purging may ba accompliahad 

20 until tha apaciaJ aigaal ia raeaivad oa command purga Uaa 14. Tha 

21 output oi tha purga blockiag {Up^flop la ceoDacta4 to tha control In^mt 

22 ^ to gata 242 and id iavartar 252. . . 

2) Tha coairoU«4 lapot lo gata circuit 24) is ceafMctad, via 

24 awltch 1)2 aad gata circuit 241, to tha output ol atngla character 

25 rvgiater 112. Gata circuit 241 la coatroUad by praviouily daacribad 
24 circuitry lacludiag chain oumbor fUp-(iop 240 and (our character d«lay 
2T 21S ID gate tharathrough ooly tha chaia numbar oi avary block having a 
2t iuU atacua character. Baioro tha two character com nt and purga liinai 
2t la racaivod, tha purga blocking nip-flop la on opaning tha gate clrcuu 
30 24). Thla allowa tha chain numbar oi a to ry ^uU racord. at tranamiitad 
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fctr pti Ml of tym n%4 circultfy. to b« 9«ud throw?** 9«tt 243 to puP9t 
rtfiotir 

TIM ptrr^o r»9lst«r co^Uts « cofivtnttoMl Jtortgt 
rvflttar tAlcli is mMUrlly rtstt to zoro by Incoalng signal 
Mifdi thM utiM tho cedt of tho ft*j^«r rtcotvtd at tts Input. Tht 
pvryt ra9litar coatlnuaUx tppMtt at tU output tht codt r«pr«itnut1v« 
of tho niite ttorH thmln, Thu» tho pur9t rtgUttr U cofttlntMUy 
vpdatH t0 fttort tht 'vst nctntly rvctlvcd chain n\mttr until tho 
«aantf pur«t tlgna) cloit« oaU 243. Sinco a ti« characUr coMnd 
P«r9» signal is recolvod o«i1y during tho transalsslon fz tho CPU of tht 
dau from tho first bloa of tho rrard tho CPU doslrts to purgo. tho 
purgo roglsttr contains, aftor tho spocia) eoMAd purgo signal, tho 
diolft niater of tht rtcortf to bo pur^. 

Tht KSCT Input of purgt roglsttr 15S Is comctod to tho 
ovtpirt of attact r^tot lUrt circuit 142. Thus, as tho region sUrt 
durocto^ Is dttoctod by circuit 143, tho output thortfrai on lint 4S0 
rtsata tht purgo rv^lsttr to ztro. Thtrtfort, tho chain nui^tr cannot 
bt storttf afttr tht first pass of tht meaofy. This serves as another . 
uftty ftatiffv to prevent accldenul purging. 

fitrgt rtgUur 1$S Is connected to cotpare chain ngi^er 
and purge roister circuit 217. This circuit Is atsentlatly Identical 
It coastnictlon to coapare block cotfit and chain nutper circuit 211, 
previously described, exctpt that the tltlng arans therein leaves the 
output of tht circuit on for the length of tW equal to t^at reoulred 
for tht data arM of a block to pass one hea 1 of the file. Thus, upon 
Stocking at Identical coi^rlson btMen th^ chain n\mter and purge 
register, co^re circuit 217 provides a *qnal on Us output of duration 
equal to tht daU area of a block. 

Since the chain R«er for every full record is trawsaitted 
thmigh gau 241 to one Input of compare circuit 217 and also trinsaitted 
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tiM 9it» m tA4 ptirji rt^Utar 155 to th« oth«- 9iU of coip«r« cIp- 
^^t17, t»m cfpcuU provtdtf tn output of on^ dau «rej tin lavdl- 
«tatr tte 4ttoct(o« of th« choln nta^ of tvory full b1oc» until 
ttt spocfol ooHfid purgi slvnol It rtctlvvd. Upon rtctlpt of tht 
ipteUl rrniM por^o tlgMl« pur9t blocking flip-Hop 153 turm off, 
tfttfotoy cloftlBf 9itt 243 Md provtfitlog furthtr transalttlofi of chtlo 

P**r9» rtglttw 155. Froa t#i«t ttao fowort, tho pyr^o 
rtflitor 155 trvisaiu to ca^n circuit 217 XM cKoln niatar of tho 
rtcort solKtod b/ tho C?U to bo pur^td. G«u 241 contlfiutt to trwii- 
•It tho chaU mff6or for o^ full rtcord to tho othw' ir^t of cavort 
circuit 217. Thw^fort, circuit 217 provldts on output o«ch tlw tho 
dttln oii^ of 0 full block 1i thtt of tho record to bo r-r^, 

output of purgo blocltlfig flip-flop 153 1$ cofwocted. 
In Addition to 9iU 243. to iRvtrter 252. Tho Invortor ffenoratos at Itj 
output • d,c. V0IU90 Itvol opposlU to that of tho Itvol on 1U If^ut. 
Thorofort, uhoo purgo bloctio) Hlp-flop 153 If 00, tho Invortor pro* 
vidot no slffial on 1U output and uheo tho puroo blocking fllp-Hop 153 
ft off, tho Inwpttr provides a poiltlvo lovtl at lt$ output. The output 
of Invcrur 252 It cemctod to one Input to AHO circuit 253. The oth«» 
Input to tho AM) circuit it connocted to tho output of coiv«re circuit 
217. 

Since purge blocking flip-flop 153 It nonully on. the out- 
put of Inverter 252 Is normally off thereby closing AND clrrult 253 to at 
to bloa the output of camrr circuit 217. Q»«ly after the special coa- 
aand purge signal It received o« Una 34 doet the nip.f:op 153 twitch 
off to that the Inverter provides a positive signal to one side of the 
M circuit, gating the output of coaoare circuit 217 therethrovgh. 

The m reads a portion of the da u tranwuted by tha 
read oircuttry thereto before detecting that the dau being read it that 
of the record to be purged. Thus, the ttgnal on line 33 It not trans- 
•itted until long after the chair n\cttr hat been detected. Therefore. 
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X «.r.1lM 1. M AM IM P»M- 

J dMf«lfMi I* to kr AHD elf««lt ZSJ r«|U^*« "* Urn. 

4 durlM ^ r.«lto, «< 4.U If. . Wek *4t U- CPU ir«.«U. -v. 

5 ftp«ci*l commAad pvr|« •ig»*l« 

4 Tk% o««p«t ol AHO circuit ZSJ U conMCu4, rt* »wiub iSI. 

7 » Mi .*Aiu# •miMT circuit IM. Th. .t^tut cmptr circuit i* .ub. 

I tuatlAUT ld«»tic*i to Mt aubis iuU circuit 100 thAt iu output 
f pro*»c«ih*co<Ur«pruMOtin«tho»Utu.umpfTch*r«cur. Thi» 

to cbar^ci-r i. tr«a«»itt.4 om ca^ 23S Ihffoucb OR circuit 20 J lo 

H tlagio cliar«ctur rufittor M4. tiuci* ckaraclor r«(iitor ttoroc 

U tho fttAtec omptT character uatU tuck time « •if"* *PP«»'» 

n coflBm*o4 r««4out Uao 20S. 

j4 tiM CPU will proTido fhm ^pociU coann«o4 purge 

IS •i«u*l B^*r4 Uio •! dio d«i* o< th. iir.t biock ol tbo r»cor4 

14 tobm pur|«4. it i« oocotMry to opor*» tb« Umitt« circuitry lot propor 

17 t*tio« o« tk« •t*ttt« cii*r«cur boforo iho commftod purge tignU ic 

U rtcti^d. Tlicrclor*. tho output ol douct .t*tu. IuU circuit 171 whick 

19 control* iko timUg it cooooctod owitch M. Uoo 190. .wiich 191. 

20 rod Oa circuit Ml dirocUy to hood doUy oml tingU thot circuit ZC7. 

II Im chi» «*»or, tho hood d.Uy io ini-iot.d upon dotoction 
II ol ovory ttocus luU chorocur oo thot tho commo- ^ roodout lino i» 

2J onorgisod to truumit whotovor i« .torod thoroin to oorl^wr 111 to bo 

24 writtoo U tho •totat oroo thorool. U during this po^iod no command 

25 purgo ftignoX it rocoivod. no output io irontmiitod Irtm tot tutu* 

24 ompey circuit 2S4. llMr«ior«» thoro i« do d4to conu now In ti>« MngU 
27 choroc»r rogittor ood Dotting io trootnittod tnoroir. t 4* o r«*aU of 
2« tno coounoDd roodout •ignoi. How«vor. li o commAod purg« •ign*! 04« 
IH boon rocoivod ao thoi AND circuit 25J oporawt to trontmii tho output ol 
10 comport circuit 217 ihorothrougb* ool ttotut tmpty circuit 2S4 providot 
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I Uc.tuaii •mptf ftCMr to tiafU ckArMtar r«f i«c«r 204. Tixm 

* ^Ur«4 CMoiAAd rvft^ut aigaa freai hoad dfllar aa4 8iB<l« •hot 

J cSrciUt 207 th«« op«r«Uc to can** tho r«gl«ur to uaoamU th« characcar 

4 caUa 204. Thii charactor &a traMsiittad vU OAclrenU 122 to 

5 torUllaar 111 vMcii cauaat vrlu anpunar 104 to vrita tho ataaia 

i amply cbaracior Into tK« lUtua aroa of ikm aaUcud block. TWa aa«eta 
7 rtia purfflai otf th« block. 

Tba output ot Uvortor 2S2 rtoiaiaa oa far tho raat oi thm 
9 rofioft alfica purga Uockin| flip-Clop 1$J romalaa otf tkaraby gatlnc 

10 •ttb»*^«amtoutputao<compafa Circuit 217 tharathroufh. Thaaa output a 

11 iadicato thoaa biocki bayia« a ckaia mmhmr ot tha raeord to ba purgad 

12 aod a«ata alUma oparadea ol aat autua amptr circuit 254. T^a autua 
amptf charactera ara a«aia traaaoilttaa br aiji«ia ckaractar ragiaur 
204 lo ba writtaa ia tiM autua aroa oi tkoaa blocka* 

Xa tha avaat ao compariaoa ia mada hf coropara circuit 217, 
DOtkiA« ia craaamittad throogb cho AND gato 251 ao ao aucua amptr 
ckaractora ara wHttan la tha autua araaa oX thoaa biocka« 

Aa tha paaa ol tba ragioa ia conapUud, tha ragtoa a tart 
ckaractar ia dauctad ty circuit 142 aod tha output oa liaa 150 thar«£rom 
raaaia purga rapaur 1« to aaro aad raaata pui^ga blocking HipWlop 
15J to iu normaiir oa auu. Thia agaia opaaa gata 241 to aUo» tha 
gatiag or aubaaouaat chal. aumbora to purga ragiatar 155 and turtia «i 
la^riar 252 to block AND gat. 253. Th.raiora. ao furthar tran.mla- 
•loaa ara aUo«ad m aat autua ampty circuit 254 a*«a though awiuk 251 



U 
14 
15 
14 
17 
U 
19 
20 
21 
22 
2> 
24 

25 ramaioa cloaad. 

Tliia ia aaothar aaiaty tactor prav.nbng accldaniai purging 
U tho cyclic nia. 

' ^' PURGE OPERATION 

RafarHag to Tig. 3C. tha aaampla iUuairacad i. tha purging 
10 of racerd ao. 9 from a taUctad ragioa. 



24 
27 
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I -.^l ^ftrriftq *«U1oi»n/ to ft?. U tht pro9r»« M of tht 

CfU 19 mete «» ImtnctiM com^inq thit • rtcoH fna • stItcM 
rvfloii of cyclic flit \Z h«v1n« ipoctflc Idtntlfyln^ <UU bt pur9td tutrt. 
ffM. To acoH^Hili thli, tht CFU ttttcti tht dts<rtd rtglon by 
ttpropHatt tl^Mts OK truk ttltct lint 28, vh«eh it inttrprtttd by flit 
ceotrol wilt 11» to ititct. vft control Unt 29, tht dtslrti trtcii. Tht 
cm thtn trifualU t ilgnti on coMind rttd lint 43 tntf t tlgnil on 
CfliBiffirf purgi lint 34« 

Rtftrrlng tddltlmlly to Fig. 4, tht signal on lint 43 

10 optrittt i tvltchlng atans to throw tvlUhts 130-137 to tht *ft" 

poftltlon to that tht tyttM atswt tht rtad aodt. Tht tignti on 
lint 34 optrattt anothtr tvltdiint want (not thown) to throv twIUhtt 
251 aad m to tht *r or "Purgt* position. Thtt stts tht syttta to 
tht purgt float In additiofl to tht read wdt. 

Tht optratlon of tht rtad portion of tht systta it Idtnti- 
cal to thtt dtscrlbH with rttptct to tht rtad optratlon dtscrlbtd abovt. 
Thtrtfortt tht operation of tht md circultnr «111 not bt dtscrlbtd 
tjctpt In curtof7 fashion. 

Afttr tht switchtt havt bttn throvn, nothing of ii^orUnct 

20 happtns until tht rtgion lUrt character Is read by read head 101 a.'^ 

nad aflplifitr 105 and dtstrlallttd by destrlalizir 110. Upon coaple- 
tlon of tfM dettrlallutloA, at tht and of tht characttr tiat, tht 
partlltl dau it transsltttd to slnglt character rtgittcr 112. The 
rtglsttr stortt tht datt for ont characttr t1« during which It trans- 
■its tht daU on cahia 140. Tht region surt character on cibit 140 Is 
dattcttd by rtgiot circuit 142 vfilch transalts a sl^ial on lint ISO. 

j.^ This tibial rtstts tht r««d circuitry and aUo resets pur^o 

rtgltttr 1SS to zero and Is recti vtd at iho SET ON Input to purgt block- 
ing flip-flop 1S3. This turns on tht flip-flop if It v«s not alrcadjr on. 

M • Tht output of tht f1ip-f1oo is applied to the control Input to ^te 243 
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turning tht 9«u on so ih*t It irinsBlu d«u rectlved «t tht coniroUed 
InpMtf thtrt through. Thr output of tJ:# flip-flop 1$ «Uo tppHed to 
1nvirt«r 252 which Invtru tht sl^l and th»f«6y turn* off M cIrcuU 
253 prwtntlrs tht trantaUsfoA of ifgMls thtr«ihrow9h. 

Tht firtt block to bt ditwrUd U block no. I, which has 
rtcord no. 9 fttortd thcrtld. Ricord no. 9 Is tht block to bt purjed. 
Tht block iUrt chtncttr for block no. ) It dtttcttd by dtttet block 
lUrt circuit U3 «nd tht output thtrtfoni optrtttt tht nriout r«td 
cuixttltry tnd Is cotfittd bf block counttr 151. Tht sUtus chtracttr of 
block no. 1 Is dtucttd by dtttct sutus fu)) circuit 171 sinct tht block 
U full «nd tn output trtnsnltttd on Mnt 190. This output Is trtnsalttttf 
trti switch 192 4nd 0« circuit 201 to btgin optratlon of httd dtlty tnd 
slnglt shot circuit 207. Tht tUUis chtrtcttr ilso optritts vtrlous 
rttd circuitry to 9tto tht chain nurt>tr IwdUttly following throu^ 
^tt circuit 241. Thtrtfort. tht chain nu^cr. which Is tht nmUr 
"1\ II 9ittd through gatt 241 to ont Irput of coaparv chain nuit)tr 
and purgt rtglsur 217 and to tht control Input of gau circuit 243. As 
prtvlously ixplalntd. gatt circuit 243 Is op«n so that tht data Is trans- 
■ttUd to rurgt rtglsur 155. Tht purgt ^glsur stores tht daU thtrt- 
In and transtlts tne ni^btr U tht other Input of ccspart circuit 217. 

Slnct tht chain nurt>«r and tht output of tht purgt rtglster 
155 are identical, coi«3aro circuit 217 then provldti «n output signal 
- e^ual tnt data area of block no. 1 to ont Ir^ut of AND circuit 2il. 
Howew. tht AXD circuit rMilns off blocking the traniatssion of the 
signals therttlroiigh. 

Then, the read circuitry causet the transaisslon of the 
daU from tht daU area of block no. 1 to tt^e CPU cn cablt 31. The 
prooraa 32 of tht CPU subsequently detects that the data being read Is 
that designating the record to be purged. Therefore, th- CPU does 
not trans.lt a reject signal on l.ne 3: «nd dc« transmit a special two- 
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1 Tkm tf^el*! commAad F«rg« 0ifiiAl i» datactad by %hm i»u« 

) grating ciredft *t th« SST OFF larit r^rt* bl^kifif liip-fiop 153, 

4 biraiflf xhm flip -flop oil. Tbia eUaaa gata 24) and cwisaa lavarur 2SZ 

5 «o ptovtda a pvaltivv •mtput. TbU au^vt oparatai AND circuit 253 to 
4 gaaa iha autpvt mi compAr* circuit 217 tharothroufK. T>ilt output la 

7 trftoaflnittad, vU am.tch 251, to aat auaia afnpty circuit 254. 

i Tka aat aucua ampty circuit tiMu raapooda by tr&aamUtlag 

9 tM aUM amptf cJioractar rla Uao 255 ojid OA circuit 203 to alngU 

10 characur re giator 204. T^a alagU cbaracur raglatar thao atoroa tha 

11 atatua ampty chaxaciar* 

12 Am tho ataiua charactar poaltioa aX racord ao. 1 cemaa 

II adjacaat to wrlu baad 102, haad daUy aad MagU ahot circuit 207 pro- 

14 vldaa a algaal oa '.ofniBaad raadoal Uaa 205 cocnmaadlag cha alaglo 

15 charactar raglatar to traaamlt tha aubia ampty charactar onto cabia 
14 204* autaa ampty cbaractar la thaa carlailaad by aarlallaar 111 
17 aAd writtta by wrtia ampUaar 20^ aad vrlfea baad 102 into tha atatua 
19 cbaractar poilttoa ol block ao. 1. 

19 Tharalora, tha autua fuU charactar ol block m. 1 haa 

20 oparatad bead daUy aad alngla ahot 207. ttia chaia sumba? o< block no. 1 

21 haa baaa atorad ia purga raglatar 155, aad tha dau tharafrom trana* 

22 tnitud ta tha CPU. Tha CPU haa ladicatad that that data daiigoaiaa tha 

23 racord lo b« purgad aad raapeadad by traaacmttlng a spatial coomand 

24 purga aigaal ea Uaa 34. Thla aigaal haa gaud iha output ol comoara 

25 circuit 217 lo aat tha atatua ampty charactar into cha ttaiua potition of 

26 tha racord aa coatroUad by tha timlag oi haad dalay aa^ amgia ahot 207. 

27 Black oa* 2 la thaa dauctad by raad haad 101. ^hm Dioea 
21 aurt charactar tharao/ cauaaa oparaboa «»l cha autua circutiry to gau 

29 tha aubaa^uaat autua characur to clrcuiu 171 and 172. 0«i«ct ttatua 

30 fuU circuit 171 provtdaa aa output ea llaa 190 which iAiriataa oparaaoa 
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^Ur 191 I, e,b.^.,aar opt.u ih« eh.U .««h„ eircMiin- 1. 0,. 

Ch.1. ^ ,„ ^ ^ ^^^^ ^ ^^^^^^ ^^^^ ^^^^^ 

>«r|« MfUur 217. 

P-r.. ...lul n.c.iv.d^rt., ,r,n^, u.ek. T>..r,l.r.. ,.u 241 

.-n-.. pur,. ,.,u..r 1„ « u.. inp,. e-^p.,. circa*. 217 I. 

*• P'»vi«u. eb«i. Bun,b.r, Mmter "I". 

ehaU ««,h„ o< hl^ 1,0. a. t^,^r.^ j. tf,, 

ANO elreoi, S$, or d.r.Uo. • ,r „u «... 

Al«, . 0, ^^^^ ^ ^^^^ 

U«,., 252 pn.Wd.. . p..tu^ ,„„^ ^ ^. ^^^^^ 
»J. T^^t.^. ^ ^^^^^ 

« *.r.br .p,,... ^. „^ ^^^^^ ^^^^ 

mm U., .u.-. .H.r.,«r . .^.^ eb.r^c., r.^.^„ zo4 .hicb 

-riu h..<, ,02 b..4 d.U, .... Circuit 207 

P«^d.. . .i,^ ^ ^^^^^^ ^^^^^^^^ ^ 

U.. ...... ^„^^, ^ ^^^^^^^^ 

-hick o.. ch.,«..r » b. •rtt». i„» ^. J, 

Th-.. .inc. . ch.l. ,r „c.,a z 

c .U.U. .„p., , ^^^^^^ ^^^^^^^ 

-r 0- r,..^ ^ ^, ^^^^^ ^^^^^ ^ ^^^^^^ ^^^^ 

„c.rt „,. 1 .,.0 co„u.„. i,. ,h„„ „„„ur. 
th. ..^b., ^^^^ ^^^^^^^^ 

0-.P-. .blC .... . ... ^^^^^^ ^^^^^^^ 
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I CMM* <k« AUtttft •rfipty ck«r»ctor » U wrttt»« i»to tb« iutut potlttoa 

» mi tmcmtA mm. I, m» coatroU«4 W timUg 4«Ur And tiniU 

4 Block M. 4 !• *Uo luU ftD4 tiM rvtolunt output ci dmmcx 

5 tUlMS ruU circuit 171 tb« chAiA wunbor ib«roof to cemp«r« cir- 
4 cult III lor comportMO wilfc tho output oC purgo rogisior Hor«, 
7 tho choio numbor !• iho outnbor "4" vfaiU tbo output of purgo rogittor 

• ISS U Kfeo ftumbor "1". Thuo. comporo circuit 217 dooo not proirido oa 

9 output «o4 tho commood roo4o«l ttgAol irom hood doUf ood tiogU thot 

10 £07 oporotoo sioglo chorocur rogiator 204, but gotoo nothiog thorolrom 

11 .^kneo o«t ttftto* •mpcr circmil Z>4 woo oof octaotod. 



11 lifcovioo, blocko 5-23 oro oU indicotod o« boing fuU. tei 

1) cho choia o«nh«r dooo oot ogroo with iho choia oumhor "1** mi rocord 

14 oo. 9. Thoroforo. oo tutuo omptr chorociort oro tronsmittod. 
1» Th« «Utut fuU choroctor from Uock do. 24 oporout hood 



U doloy And •inflo «hot 207 ojid oporout tho choia aumbor circvitrf to 

17 goto th« choU Dumbor thoroof feo comporo circuit 217. A« thown, tho 

II cKoia ibumbor o( bidck oo. 24 U tho oumbor **r', which tgroot with th« 

19 output mi Iho purgo rogltur. Th«ro£oro, th« compor* circuit trontmlts 

20 oa output through AND circuit 253 to op«r«io stotua ampty circuit 

21 254, THm rotuiioal tutu* ompty choroctor io trAaamiitod by tiogU 

22 choroctor r«gi«ur 204 oad tho timo coatroUod by hcod doloy ood singlo 

23 *hot 207 to tarioasor 111. Tbo chorocur ia thoo aorioliaad oad wKttoo 

24 iato tho atotua or«o of block do. 24. 

25 M aomo poiat doriag tho raodiog of doto from block oo. 24» 
Zk OA ood ol rocord ehorocior ia trooacnitud through |au 141 onto cabla 
27 244. Tho choractar to dauetod by dauet and of raeord circuit 211 and 
21 OA output v^rovidod oa lioo U2. Thio output turoa oil tha block La ngth 

29 circuitry to usniaota tho troaamiaaioa of data to tha CPU. 

30 A« ahowD» all aubaaquaos blocka ia tha ration ara indicated 
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I a« bslAg ompCf. T^r«Iore» d«t«ct sutua Tail circ«fcit 171 providaa no 

I outpat ootD llM 190 and outputt of d«uet tCACUf «npty circuit 17Z 

} M pnynud bf AND circuit 151 4Dd twitch U& from u«o«mictiAf « 

4 •i|a*l oato Uam 190. T)Mr«fer«, ao (urcb«r cKaIa ountbcrs «r« g«fiad 

5 to c«cnp«ra circuit 217 aad ao furtfa«r purg« eutpou ar« previdad 

6 th«r«/rofn. 

7 Upon th« compi«tioa of tha cainplcta acaa of tha r«|ioB« tha 
• ragioa aUrt cbaraeur ia daueud bf circuit UZ aad tha raaulitAt output 
9 oa lifia ISO raaata purga Uockiag (Up-flop 153 to ita aarmai ea iUta. 

10 Additiottallf « iha output rtaata purga ragiatar 155 to aaro. Thm tumiag 

11 oa of purga blockiag flip-flop 153 turaa off iavartar Z52 to block aay 

12 oucpuu from compara circuit 217 thara^ pravaating furthar pwrga 

13 atgnala tharafrom uatll auch tima aa a apacial cecnmaad purga aignal 
U ia racaivad an Una 34 from dsa CPU. 

15 Thararora, tha daacHbad ayaum ha a raad to tha CPU tha 

16 dau of block ao. 1. tha CPU dataetad chat tha dau «at that of iha block 

17 to ba p^trgad aad tha ra by auppilad tha tpaci^l purga aigaal to fUa control 
IC unit 11. Thia ligOAl cauaad tha syatam to changa tha atatua characiar 

19 ia block ao. 1 from "(ull** to "ampty**, aad to atora tha chain numbar '*!'* 

20 of tha record ao. 9 ia purga ragiaur 155. Tha ayaum than aimilarly 

21 chaagad tha atatua characur of all blocka having tha chain numbar **V* 

22 from "(all'* to "ampty** aad ikippad aU thoaa racorda not having tha 

23 chaia numbar **!'* of racord no. 9. rinaliy, t«ia aad of racord charactar 

24 ia block ao. 24 aadad tha traA«mia«iea of data to tha CPU and tha tub* 

25 aoqoaatly dauctad ragioa itart charactar raaat tha tyaum. 

26 ACIXTIONAL SYSTCIIS 

27 Tha arraagamaat of tha syatvn datcribcd abova t« dapcnuant 
2S not only oa tha abova daacribad mathod. but aiao upoo tha tpactdc (ormat 

29 oaad for tha blocka. Thua, tha ayttam baa b*an shown datt^nad in a 

30 cartata «ay to ucilisa tha cenvroi characura datigaaiing tha ragion start 
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1 kUck tun tta4 m vtUiM tb« itrict lermat th*t Um ch^U ftumbar 

2 4hrftyt e»m^ria«a lo«r ckAa*ctar« *»d that Ch« 4au «r«* of a block 

3 *lv«7» compHMt tfeM tAm* aumbar ol chtractars ds«ifnato4 br block 

4 Uaf dl counter £24. Tk« •ritam U aIm dopoodox upoo tho ioct tho 
9 block it—U la Aiwoyi orgudood o« •ba«rs U Fif 2 U thM Cho AUtut 

4 charoetar 21 4iway< loUova ibo aurt cbaraciar 22. Iho chAiA aumbar 14 

7 Akaafa loUowa tfaa autaa ckATMlor» Aod tha dAU araa 25 aiwari foUova 

• Ika ckAia aumhor. 

9 Tkarafora* by ckAafiag tka lormAi Ut tba kiockfr U dAtA, 

10 AAd/or bf dalattaf or addlag oibar coatrel ckAraetara* tha ayitont (or 

11 ACttofnpilAkiaf tha daacribad tnachod rnuat Accordingly bo Altorad. 

12 Oao axAmpia o< aock a chAago U tha oddilioa o< tha ceatrol 

13 charActar. *'ebAia aumbar (oUflwa**. Tbo aao of aock a charactor aikma 

14 iha plAciag of dto ekala wmbor for tha drat block of aach racerd at tbo 

15 aad of Ifea block* tmRMdUtaly procadad by tha ckArACttr "chaia aumbor 

16 followa". 

17 &uch A chATActar Kaa tha AdvAotAgt of AUouring tho CPU » 
li road aU of tha data la tha data aroA of a block ax^d thaa to utiliso tha 

19 ehaia oambar iltra to daclda vbothar tha datirad racard vaa baing 

20 datactad. Subaoquaat blocka coaiaiaiag tha SAma r«cord would than 

21 hava tSo chaia aumbar locatod Immadiota y Aftar iha iiatua charActar, 

22 AA doacrtbod ta tho.abova ayatam. 

23 Tha ayatam than muat bo chaagad to oparabe ca th« chAia 

24 aumbar aa a raault of datacting tha ckala aumbar follow* charictar 

25 rathor tiiao dopoadiag «poa cSa chaia aumbar immadiaialy following 
24 tho atacaa charactor* aa Abova. 

27 Anochar aaompU o( aucb a chaaga U tha addiilen of the 

2t cootfol chorACtor '*dAtA foUowa**. ThU charactar kaya tht ty«t«m to 

29 aapact data immadiauly %hmt*^\.mr rathar thaa to dapaad upon tieiay 

30 or clockiag clrcuita to gata tha output of tha raading maAna a prcdctar* 
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1 mlM4 tLtnm A/Ur ihm bm%\AMin$ ol a bloclu 

I U th« dau £oUo»a « ch^ia ■umh«r, it Uiow* th« q« 

3 chAio mjBibvrt of variaU* kngth •Iflca It aufcomartcAUr tlfnai* ch« 

4 cod o( th« clulA nambar aad tha bafiaAiA« ol datA. 

4 WhUa tha isvantioa baa haaa paTiicuUr»T •howa \nd 

4 d«acrtbad with ratpoct to prafaf rad ambodimaau iKaraof. it wiU 

7 ba wkdaratood hj tboaa akiUad la Iba art that variowa cbanfaa ia 

ft (orm OAd datAUa maf bo mada iboraia «itbo«i daportlag Irom tho 

9 apirit aad acopo o/ dM Uvaadoa. 
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V Thm •mbodimcntt of the iAT«mioa la wKicK *a •xclufiv* propmrtf 
or priviUfo i* cUunod *ro daitaod (oilowi; 

1 1. A moihod «i orgaaiftlAf ft creiisAi (iU eompri^iag th« 

2 atop* aii 

3 dividlof Aftid eycUcAl OU Uto ft pl«rftiitr ^ rofiomft; 

4 futhor divldiAf oacii oi Mid rogioa* Laco • piurftliir 

5 Uock4; 

6 Udtiftiiy sMiAc roeords aoquooaftllr bogtaaiag U %hm lirst 

7 block ol ft dotlrvd oa« o< cald roftoftft; 

t purgiftf Mloctftd rocords from «ftld rogioii ol cftid cfCiiCftl 

$ £Uo by oUoctivoly orftaiAi oftck oao ol vftid Kteko whoroin ft rocord tm 

10 bo purg«d it iocftiod; amd 

11 fttDrloi ftdditioaftl rocord* ia ftoAd rogioa of taid cfcUcftl 

IZ fUo faoffiaaiat in th* first ftYftilabU b;ock U aaU rogioa ft*d aoquoBttaUf 

1) ibar« after im aubM^uaaft aTailabio blocks al aaid radios at aoodod, 

U wh«r«by ii»a «tor«d data U packod toward ifeo fro»t of said rogioo. 
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1 2, A method oi oriaaiiLaf * cfcUcai compriting Oxm 

2 tup* 

5 dividing a^id cyclical tiU loio • piur&lily o£ Mgioat; 

4 fyrther dividing •ach of said r«giea« into 4 plurftiiiy oi 

6 IrdUftlly ttorlng r«cordi ••quMCiAlIr b«giaaiag ia the first 

7 block ol « dasir«d oo« of lAid ragioat; 

A daaigaatlag cacii Mock ttoriag « commoa rvcord by 

9 rtcordiag • commoa chain characur ihoroia, «aeh commcn chaia 

10 characar boiag dilUwt for oacb racord; 

purging saUcud racordt from said ragioa of taid cyclical 

U filo by aUacUvaly araaiag aach ooo of aaid Uockf wharaia a rocord to 

1) b« pyrgad ia locaua. aa daaigaaud by aaid commoa chaU character 

14 rccordod tharaia: 

storing addlUoaal racorda ia aaid ragioa of aaid cyclical 

16 fU« Ugiaaiag ia tha firat avaUabU block ia aaid ragioa aad *«qw«ntiaUy 

17 tharaafur ia aubaaquaat availabio bu>cka of aaid ragioa aa oaaOad. 

18 wharaby tho atorad dau is packad toward LSa froat of said ragioa; and 

dasignat^ag aacb block storing a common on* of said 

10 additional records by r«cordiag a commoa chaia cbaractar therein. 

21 wharaby all of Oia blocks scoring a commoa record are designated by 

22 a commoa cbaia cKaractor. 
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I " J. Tli« method U cUi« 2 *b«r«lo Mid purgiiig tup 

1 lnclttd«« th« •tap9 •f: 

3 r««dint 4*u rrom aach r«cerd amrmd im ft*id rtgiOD 

4 tMd cycUcAl ru« 4t AAld record* srv d«ucud uncU d«tA {rom a 

5 MUcud rvcord la daucud; 

6 daucdaf tiia ehaia eharaeur of tha block from which iAid 

7 dAU araa raod; Mid 

$ porgi&g aald aaUcud racord from SAtd rtgiea by af/acuwly 

9 acMinf aftcb of SAid blocka wbaraiA «A.*d daucui chtiD ch«rACtar la 

10 loemtod. 

I 4. Tb« aoathod of cUim ) wbaraia: 

Z acid raading atap cotnpriaa* raading daiA from tha flrat 

3 block of amch racord atorad ia »Aid rafiom at aocooatarad until dau 

4 (rem a aalicfcd racord la datactad. 

1 S. Tha matbcd of cUim 4 wharaia: 

Z aaid firat block of aacS racord u daaifnAiad by b«iB| tha 

} firit block hAviag a cbAia chArACtar cMt pravioualy datactad duriAg 

4 tha praaant paaa of aaid rrgioo. 

1 6. Th0 mathod of elAim Z wbar^tn: 

Z OACK aAid commoB chAin charAcur daaigaauag a paruculAr 

3 racord compriaaa tho aaquaatiAi oumbar withia aald ragioo of tha block 

4 wkaraM tha firat pertiea of data from aaid racord la ttorad. 
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T. 'Om fiMtbod or clAim 2, 3 or 4 wb«r«iii: 

•mh ^Mid chAia chAracur dcftlcaAiinf « parUcuiAr r«cord compriacs 
tK« ttqMatiAX muobmr within taid rdgien or thm block wh«r«io the Gr*t per 
Uoa of dAU rrom »Mid record i» stored. wh*r«br, la «»id reading ftep, 
•aid firat block or each racord atorad in aaid ration ia iadieatad by ita 
having a chain oumbor IdanticU to tha aequantial numbar or the block 
within aaid region. 

«. Tha method oT claim 1. 2 or 6 wherein: 

aaid initial storing and aaid atortn« of additional rccorda addiUonaUy 
Udodaa tha recordinf oT a apacial char-icur within each one or aaid 
hlocka in which aaid recorda are atorad. aaiU tpecial character indicating 
«hat aaid blocka are ruU; 

aaid eaective eraaure compriaea the eraaure e{ aaid apecial 
chaxacter within each one of aaid blocka ao rraaed; and 

•aid araiUhle block, being datecltd by dcUctiag tha abatnce of .aid 
ap*cial Character within a block. 
9. The method or claim I wherein: 

aaid atep of dividing each or .aid regiona into a plurality of blocka 
addltlonaUy includea the atep or recording of a ,s>cclal character which 
Lndieatea that the Uock ia empty; 

■aid InlUal «>riDg or recorda addiUonally includea the eraaure oX .aid 
•peclAl character in thoae block, in which data ia aio r*0; 

aaitf etrectiv. eraaure or each one ci ..id blocka to be purge J 
eomprlae. the recording oT .aid .pecial character in ei^ k o( hJock.; 

thi deUcUonor .aid available blocb. compri.e. the deucuonof .*,d 
•pecial characUr therein; aad 

•aid recording o( additional record. comprUe. ad^hUonally .he cra.ur, 
• or .aid .pecial character appe.rinc iho.c bl=>ck. in wS.ch .a.d aHd.iion^ 
recorda are recorded. 
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I " 10. A aMtho4 ol or|A&Uiac • cycUcAl (lU compritLag ch« 

} dividiaf »M cycUcAi <U« ia» « pturftUtf oT rcgioaa; 

4 fttrth«r dividing •ftcb of tAid rcgloat iat* • pUiraUrf of 

5 bUekt: 

6 wriUog 4 Artt tpociAi charActar ia OACh oat of tftid biocko 

7 to iodicAto thAt sAid biocka Aro empty; 

• LoitiAUy Ateriag Mcords ••quootlAUy boginoiag La tho first 

9 block of A d««lr«d oo« of told mgiono; 

10 orAtiag tAid first cpociAl choroctor in oAcb ooo of ooid 
U blocks la which sAid rscerd* ato stored; 

iZ rscordiag a ••coi^ spociAl cbArAeior ia sack of said blocko 

11 ia which said rscords Aro storod to ladlcAto thAt SAid blocks Ar« full; 
U purging ssUcted rocords fmn oAid r«gioa of said crclicai 

15 fUs by orAsiag SAld sscoad spoeial characior aad rocording said (irat 

16 ipscial chAractor la oacb oao of sAid blocka whsrsla a racord to ba 

17 purgad is locAtod; 

Z6 storing Additional rocords ia aaid ragioa of said cyclical 

19 fils baginoing ia tha first Availabla block ia SAid ragioo by daucung 

20 tha first block in SAid rsgioa having saio first spaciAl chArscur tharaln 

21 and ssquantlsily tharaafur in attbsa^uaat svAiUbla blocks of ssid ragion 

22 AS naadad, said svAiUblo blocka baing datacud by th« dauctlon of said 
Zy first spoclal characur tharaia; aad 

24 araslag said first spacial cbATACtar Aod racordiog SAtd 

25 ' sacoad spocial characur la oack of SAid blocks wbarsin ssid Addiiional 

26 rocords ara siorad. 

1 11. Tha mathod of claim 1 furthar inclodiag tha sup of: 

2 raading salacud racerds (rem said cycUcal (tla. 
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•up« oft 

roftdiAf dAU from Mch r«cerd •iof4 in cUd r*f too of th« fiU uoUl 
aooitAAUof a •cUet«d rteord i* d«uct«d; aad 

vobit^atly roodlof iJl •uba«^aft Uock« coBt&laij^ dAU otf Um 
r&mo rocord* 

IS* A data •! • tyiUm for ttoriag data r«eordo cempritli^: 

« cyeUoU dM ttorag • moaa* divUad into « pluralitx of rogiooo of 
•oUctod loofUu, oAch rtfioo b«iat dMdod iato a plBralityef biocka; 

rcAdiof maana £ar raadiag atorad data to aaid data atoraga maana; 
vritlBg maaaa (or aubaaquaaiif atorlAg data in laid data atoraga maaaa; 
dttaetioa maaaa rtapooaiva to ttld raading maaaa for dctactlag whr* 
Xhmr a block ia amprn aad 

gating naaAa raapoaaiva tw ika output of aaid dtUctioa maaaa for 
gailag datA to aaid writiag maana for tba duratloa ^ aaid an^y blocic. 
U» A data atoraga ayttam for atoriog data racorda, aach aaid racord 
UrmiA&tiag wttb a apadal ch#«acur, compriaiagi 

a cyclic^ data atoraga reaaaa divided into a plurality regiooa of 
aalectad Itngtha^ aacb ragiott baiAg dividad into a plurality of biocka: 

raadiog tnaaaa for raadlag atorad data la taid data atoraga cncaaa; 
wrltl-ag maaaa for aubaat^aoUy atoriag dau ia aaid data atoraga m«ana: 
ragloa datactioa maaaa for datacting tba bagiaaiag of a aaieciad region: 
atatua datactioa maaaa raapooatva to aaid raadi^ mraaa for drteci* 
lag wbai^ • a block ia amply; aad 

gating tnaaaa raapoaaWa to aaid rfgioa detactioa m#*na, aaid aiatua 
dttacUoa maaaa, aad aaio apacial cbaractar for saung a dau record to 
aaid writing maaaa for tba duraUoa of tbc /irat aaid detected empty bluck 
aubafqurat to aatd detecUon of tba beg t&xung of «aid aelccted ref ion, and 
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for 4uratiea oi m^ch leUowiof daueud •mpty block uniil tvrmlAAied 

IS* Tko a^ATAtua of cUitn U or U for storiot dot« rocordt iurthor 
iMchidiof} 

moaA* for dasifutiac tlM ooaa of said blocka coottf ain| «ach particular 
o«o of aaid data rocordft 

14. Ttm app&ratua of claim IS or 14 further inrhtding; 

purciaf maaoa for affactlvaly ampcyiag aalacud onaa of aaid biocka. 
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17. A dAta gtor«g« tytum /or ttoriof dAta rtcordi 

cemprlting; 

4 crcllC4i dtu itorai* medium divided iate * plurAlity ol 
r«gioo« o{ scUcud Ungtht, cftch r«rioa balag divided laco ft plurftlity 
or bloeke of equftl Uag th; 

r«AdiBg m««nt mouated for r«*dio| recordod d*u oa iftld 
dAU fttorage medium; 

wriUag me«Ai mouated behind SAid reediag meeae lor 
•ub»«Huently recording dAU oa eeid dAU atOfAge medium; 

regioa deteetloa meeae for detecting the stArt of a selecud 
region And resetting Axkd rendering eaid tyeum effective upon mAking 
euch deuchon; 

g&ueble buffer sneAne for temporArily etoring eeid dAiA 
recerde to be writua< the output thereof being eoanecud to tAid 
writing meAnt; 

block detection meene reapoaeive to eAid reeding meAne 
for detecting whether A block it empty; 

block IndicAtion meAae reiponaive to the 0(>er«ticm of teid 
block detection meen* for itoring a chatn chArecter rcprekeaiAUve of 
the first detected erppty block end for opereang teid writing meene to 
-write tAld chAin charicur At the beginning o{ tAid firet And each 
• ubtfequcntly detected empty block; 

geu opereuoa meene responsive to the opvAtion of leid 
block deuction meeae for gating sAid gAteeble buffer meant at a 
»pecifie4 time and for a specified duraaon to thereby supply said data 
to eaid writing meaaa betweea aeid chaia character and ih« end of »*id 
block; aad 

termination means for deucung the ccd of said dsia r«cord 
Uing written to terminate the operauon of said block ir.dica ion means 
and said rate operauoa mesns. 
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It* Tk« AppAXAnia of CiUm 17 lurthtr lAcIuainf purf iaf 
in«4a« eompriaing: 

purga •«l«etlon m«aat r«speMiv« to •4i4 rvAdLng m«Aa« 
for dcuctin* m MUct«d racortf to b« purgad; 

ch&iA dauctioa mauva raaponaivo to aaid purga aaUctio* 
maua *ad a«id raiding maaaa for dataetiAg And aiorUg tho ch^is 
eharactor e£ ih« ^lock from whleli a4id aalocud raeyrd ««• doueud; ^ 

• r»aing maoa* raapoa«ivo to aaid ch4io dawciion ma&aa 
/or a((activ«ly arotlog aach ei tAid blocks whoraU aold atorad cfaai* 
cboroccar it dotocud. 

19. Tha «pp4r«tua of cUim Xft wbaraiA taid purging 
maona (or char lAcludoa: 

aolactloa f4tiag moaaa raapooaiva to a^d raiding mauka 
for raftding th« chalo charocfir of a*cJi full Mock ar.d gatlog tho 
output of aaid raadiog maaaa to a4id purga aalactioo maAAa upoo 
dococting 4 cbmia charactor not praviou«Iy d^tocud during tha 
praatat paaa of aoid ragion. 

Z0« Tha apporatua of d^itn 19 wKoraia: 
aald block lodicadoo ma&aa compriaas cowitini maant 
raapoaaiva to aaid r«ad»sg maaaa for couatiag aaeh block datacud 
aitar tha aiart of aaid raglooa maaaa for atoring at latd chaia 
character tho count praaoat la aaid couaur upoo iha opa ration oi aaid 
datoetiea maaaa* and maaaa for oporatiag aaid writing maana lo writ* 
aa4d ckaracur at tha bagianmg of tha firai and aach tubaa^uvntir 
daioctod ompir block; and 

aaid voiacnon gaung maana ratpooda to ia;d ?eAdm; 
maana and aaid counting maana wf «a^d block indicatica mtaoa to 
gau aach on* of »Md block* having a chaia ftumb«r laantical to taid - 
couat until aaid pyrgs ••Itctten maana la oparaud. 
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Zi. Tb«.appar*iua el cUim IS or 19 whcreiA: 

•aitf block indicAtloa nwAas ftdditioa&Uy iocludc* m«ju\s (or opcraiiag 
•4i4wrtUi«fiM«aa to writa a speciAi fCAtu* ch^rMtcr iodic Alini that a 
block It fuU immcdiatoir precading aaid cbaio cbaractor at the bcginaing 
oi aald arat and aach tubaaqiMntly datacicd •mptf Uock; 

amid araaing maona compria«a m«ana for craaing aaid atatua character 
In aach of aaid Uecka wharcio aad atorad chain character ia deUcUd; and 

aald block datectioa maaoa compriaaa maaaa for detecliog the abacnca 
oi aaid atatua chaimetor wlthia a blocks 
22* Tbo apparatua of claim 18 or 19 wberciA: 

ooch of aaid blocka oi aaid ragioa additionally iocludaa m ioitially 
racordad apocial atatua character at the beginning thereof indicating that 
the block la empty; 

aaid block detection mcana compriaea mcana for deucting aaid atatua 
character at the beginning of a block* thereby detecting whether auch block 
la empty; 

aaid block indication aeana additionally includes mcana rcapon»ivc to 
the operation of aaid block detecUoo meana for eraiLng aaid atatua charac- 
ter from aaid Urit and each aubacquently df tectcd crr.pry block; ind 

aaid eraffir.g means of aaid purging mcana compriaea mcana for writing 
aaid atatuf characur at the beginning of each of said blocka wherein taid 
chain character ia deUcud* 
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2). A dAU •iorA|« aytu.Ti lor •coring dAU records 

COfTvprillAf I 

A cycUcAi d«u •torag* madium divided into a piurahty el 
rvfi^aa ol aalaciad Uogtha, aach ragioa bmxag divided into a plurality 
ol blocka ol a^ual Uagik. aach block baving an idualiy racordad lirac 
•Utua cbaractor at tba baginaiog tharaol induaUng that aaid block it 
ampcy; 

reading maane mounted lor reading recorded data on aaid 
dAU atorage medium: 

writing maana mounted behind aa&d reading meana lor 
•uba«queatly recurdiog data en said data storage medium; 

region detection meana lor daucuog the atnrt el a aelecud 
refioo and reaetting and tendering aaid ayaum ellecdve upon making 
auch detection; 

gateabla eullcr meana lor temporarily etoring aaid data 
recerda to be wrtiun, the output the reel beuig connected to laid 
wriung means; 

block detection means lor daucting said lirst itatua ch&rac- 
Ur at t^e bvgiauing ol a b*^ck, thereby deucung whether such block ia 
- empty; 

block indication meana responsive to the operation ot said 
block detoctton meana lor erasing satd lirst tutus character at the 
oeglnaiaf ol said lirst and aach subso^uantiy detectsd empty block and 
recording theroat a second suius character indicating iha: e&ch ta.d 
block ia lull, lor atonng a chato characur representative oi lSs (irst 
dvtoctad empty block, and (or operating said writing means to write 
said chftin character immediately aiur said cacond status craracior 
iA aaid flret and each •absequsotly det«ct«d empty block; 

fata operation means reipensive to in^ operation ol said 
block detsctton msans for fst.r.g said jatsaoia boiUr m^sns at * 
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CUlm 23 . Cooed. 



31 



S7 



43 
44 



■pacUUd Um« aa4 lor 4 «p«eUl«d dur«cioa to th«r«^ aupply t^id dAUi 
lo tAld wrtOaf m«4at Utw««a ttld chAia chArMtar aad Iho cad of said 



33 bieck: 
34 
JS 



pure* taUcuoa m«Aaa rasponslva to iald rvadinf maaat 
lot dauetiai a ••Ucud racord to faa purgad; 

chaia dauctioa maaaa ra*ponttv« to aaid pux|« caUcboa 
maaa* aad aaid r«adln| maaaa lor dauctinf aad atonnf tha ehaia 
3t charactar of tha block from which «aid aaUctad racord ««• datacud: 
•raaibj maaAa raapoaaira to aaid chain daucUon maana 

40 for araaiAf said aacoad autua charactar ui aach oT aaid blocka wharaia 

41 aaid atorad chAia characur ia cauctad aad for writiaf aaid firat ataiua 

42 charactar tharaior ia aach of aaid blockj; and 
UrmiaaUoa maaaa for dauctiag tha aad of aaid dau racord 

fcJiim writtan to tcrminau tha oparaaoa of aaid block ladicaaoa ma^ na 
4 5 and aaid i£ato oparAtion maaaa. 
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14* TW dAU •tar4f4 tyswm of cUim 18 hirther Uciudinp 

r«»4 ■•Uetioa mus NapDUiw » rtadint m*M« ior d«tMtinf 



I cbfti» d«t*ctlM nMAoa r«0pon«iv« to taid r«ad •election rmum and 

Mid rMdiag ta«4os tor detectlaf &ad etorlBg th« cliaiA eharacur of the block 



Irom which mU eelect^d record vte detected; ead 

UABemUeioa meaae reepoaeive to aAld Uet meotioaed chaio detcc* 
tloa meaao ior traaemlttinf data Iran each oX eald blocks i«herek» eaid eior- 
«d chain characur ia deucted. 
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25. AdAU fttorftg* •yium for siorini datA ncords 

compritiof: 

« cycUc&l dAU »tor«g» m«dium divided into a pIur*Uir of 
rcgien* of teUeud Uagth«« (ho befiaaing of «*ch rogioo botrg d«noi«d 
by 4 •p«clAi region «urt cK*ra£ur, 4&d eACh rogioa boiog dt*nd«d 
into A plufAlity of UoekA, tho boglAaLag of OAch block boiag d«neud by 
A apoclAl block Mrx chArACtor; 

roAdlog moAAA meuatod for roAdLag recorded dAU oo eoid 
dAU etorAgo midiiim; 

writing meABe mouaud bekiad eAid roAding me aha for 
•ubeequeaUy recording dAU on eAid dAtA siorAgo medium: 

region dewctlen m«AAs for deucting tAid region itAr* 
cherecur Aitd retetUcg And rendering tAid eyeum effocUw up^-n 
mAkuig such daucuon; 

gAUAble buffer meAA* for umporAriiy etoring eAid dAiA 
record* to be writun* ihe output thereof being connected to eetd 
writing meAne; 

block detection meAne raepontive to eeid rvAding mcAne 
And ActivAtad by eech tAid block eurt chArecur for deiecung *»heih«r 
OACh block it empty; 

block indicAdon meAne reapoi.«ive to tiw opereuon of aeid 
block detection moAne for etortng a chAin chArAcur repre»«niAUve of 
Uie firiC detected empty block end for rAting tetd wriuag mcAAt to 
wrttA A spectAl keying cherACter immedt^uly fuUowed by ft«id c.^Ain 
chArocter la the ftret end eech tubaequently dotecltd emp:y bloc^. 

gAte operetioo m«An» retponaive to the o;«crAt.on of »Aad 
bloCA detccuon msAfte for g4Urj SAid gAUAble bui^e r rraAn* u> L-i»r«by 
■ upply tevd stored detA to sAid writing meens for writing kaiu bu«r«a 
CAiA in tAid hr»l end eech •ubee^uenlly detected «mpty bioc*. *na 

(«rmtnAlion meArt (or catcGtiD« lH« er.« of lAid j^ia record 
i^mc wrilUn u> l«rminAi« the oper*l.on of tAta block iroi.ciliu.i oo^ng 
.*r.« tAid C4tc tf^cTACon meAQ*. 
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I 24. Tkm a^raiM oi cUia 25 further lAcludiai patging 

4 Cor dAtoctUc * ••Uct*4 r«<or4 I* p^rg94i 

5 cbAia d«uctia« m«4A4 ra»pMi«lv« » purgv ••I«cum 

6 ' MM* ••id r«*dUg maaj «W o^r*«»4 bf ksftag c^ftrACfttr 
. T (mr d^tocUAg a*4 ••ariag the ck*l« ck*recMr •! the bUck from whicS 

10 for oUoctAvotr orAftiftf oocJi ••id Uocka whoroU ■4i4 storo^ ch*&o 

U cKAraetor U 4«U€U4. 

1 27. T>io AppoTfttet of cXaIb 26 vhoroia ••id purgiaf 

2 m«Aa« Corthor iacUtdm^i 

1 sftUctloo f atlof mtAM r«tpott«ivo to ••id r«*diaf fn«An« 

4 4a4 operftMd bf tAid kayiog ck*rftcur for roodiag th« c&Aia ch^rocur 

$ U «*cb full block »o4 gAdog tbo output of ••id rcodiag moAot to ••\d 

4 purgt mUcUos maoa upoo dAtocuag a cholii characur not datocto4 

7 during (AA proAoat psAA of AAid rAHon. 
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21. Th9 app«rfttu« o< claim 27 wb«r*ia; 

•M block tndicMion meant €om|>ri»«« couaiin« nMant reapoasiv* 
«8 aA&4 reading meaaofrr couniiag «Ach block start character dciecu4 
ail«r aauctiuo of aald r«fioa atart character, mcaaa lor atoriDg aa 
•aid chain characUr tha count praaaat Is said couaUr upon tha oparatioa 
of aald detection maaaa, and maana for operating aald writing means to 
write aaid keying cKaracUr Immediatclr toUo»ed by aald chain character 
Itt the irat and each subseiquanlly deuctad empty block; and 

aaid aelection gating meana is retponsire to said reading meana and 
aaid counting meana of said block indication meana to gate each one of 
aald Mocka having a chain nuzxiber identical to said count until said 
purge selection meana is operated* 
29. The apparatus of claim 26. 27 or 28 whtrein: 

•aid block Indlcitioa means additionally includes meana for operating 
•aid writing meana to wriu a apecial status characUr indicating thst a 
Vock is iuU immediately following said block start character of said first 
' each subsequently detected empty block; 

aald eraaing means comprises meana for eras«£g said status cliaracter 
in ea h of taid blocka wherein said stored chain character la detected; and 

» . * blocJc dctccuon means comprises mc^s for detccung the absence 
of said status character within a block. 
M. The apparatus of claim 26. 27 or 2$ wherein: 

each of said blocks of said region additionally includes an fructally 
recorded special status character immediately folio-"— »A a block itart 
charactor indicating that the block is emr^y; 

s«i<k block detection means conipri»es it.cans '^(X rated by iJiid bic<k 
start character for delecting said stAiu» character* thereby detcctin- 
wh-'tl-ur such block is empty; 
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L block iadicatiea bmu« wlitiUofiAUy includ** me«n» reiponaive 
t» tto «yrif1« o< SAid Uock <UucUoa m«n« for tr««Uis t^id •tAtu* 
chtf •et.r from 0r« and tacb .ub.Aq««allr detected empty block; and 
ftcid eraftiaf tnean* of taid porfiAg mean* comprltee me*iu operated 
bf said Uock aurt cbAracUr for wriUnf taid .tatue cheractci Immediately 
toUowinc CAid block mrt chwmcUr ol ec b of said block* wherein .aid chaia 
charftcter ia deteeUd* 
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^ 31. ^^U.tOMg^.y.um /or .lofifiidAU record. 

• crellcU «i»u tMrai. medium into • pluf Ulty ct 

p.-.n.r ...... ^, ^^^^^ ^ ^^^^ 

br . .^cu h..c. .u„ ch.,««r. ..cK bloc. « 
•^u.U. e.c.,a.a ^^^^^^^^ 
W-k .u„ ch.,*..„ .^^^ ^^^^^ 

r..-i„, ^^^^^^^ ^^^^ 

m..„. ^^^^^^ ^^^^ 

.-6..,„.„a, ,.c„d.„, d.. ^^^^ 

-.uctio. ,.„,,„^ ^^^^^ ^^^^ 

CH*,«U, .„d .^.^^ ^^^^^^^^ 

mAkiag auch a«t«cti— ; 

wrtnnf me4ni; 

"oc. d,ucUo„ ^^^^^^^ ^^^^^ 

- ««..„d ..d Uoc. .u„ c^.„....,„ 

^^^^ ^^^^ ^^^^^ 

bloc. i„d.c.u,„ ^^^^^^^^ ^^^^ 

b^. ..ucuo. ^^^^ ^^^^^ ^^^^^^^^ 

;7V" 

.-.c*u., «... ..d bUc. .0, , 

^.p.-.-U.W. ... ^^^^^ ^^^^^ ^^^^ 

<''-»>"«.cr i.t,me4,*iely ,o;;«„6 

t»r twd chMn eh.ric, .n a-,, 



■ i' >i . p .n. ii ..u, i . ,V.<J.». '? 5-f.'ff 

■ ■iiiirwii-iTiirTjyaaiiaiiBiai^^ 
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31 •mpty block; 

J> block d«i«ciion m«Ani £or gaUA< SAid |*UAbU bu/l«r cn««Aa to ih«r«^ 

>4 vuppir »tor«d daka lo tAld wriUog m«*A« ior writing »AAd tior«d 

SS d*tA lo tAid iirst And aAch Auoaa^Mniiy d«uct«d amptr block; 
)fc purgO ••;«CUOO fTMAA* r*s?OAstv« lo tAid KAAding m«Aiu 

17 lor d«t«ctiog A ffoUcud record to bm purged; 

id chAia dfiuctien maAAA r«spon»iv« lo SAid purc« •«Uciioa 

39 mvAAA AAd tAid nAdiag m«AAA And op«rAud by vAid keying charACUr 

40 for dcucttng Aod atoring ih* chAta charACUr of th« block from which 

41 iho AAid »«Ucud record waa detoctcd; 

42 ArAttng moAOA r«Aponiiva u ftAid chAin oaUCUoh fn«AOA 
45 Aod oporAUd by AAid block AtArt chArACMr for ArAsmg aAid »«ceod 

44 AWia* chAfActer in cACh of SAid Uockt wh«r«ia aAid itored chAio 

45 chAfACUr it d«t«ct«d And for vriung tAid firit sutuA chArACtor 
40 ihurefer m oAch of AAid biockA; and 

47 icrtrfcfiAtton m«AnA for detecting the end of tAid dAiA 

•;8 record being written to icrml.-iAie *he operAtion of tAid block indiCAiion 

49 meAAA And aaiJ gAl« operAlioa n^eAOe. 



8'' 



<r . 882798 

3Z« 71m dau Mt^m vytUm U clAlm 2S. 26 or 27 furth«r ifwludiitg; 

r««4 Mioc t ioo RMMi* r««pon«iva to said r«AdiBf m«4A» for dctccHnc 
a Mlccted rocord to bo raad; 

f 

chain dcUcUoQ nUaaa raapooaivt to a«ld raad a«l»ctioa imana and 
aai4 readinf maaaa and oparaud by aaid kaying cbaractar for daUctiog and 
ttori.ig tha chain characUr of the block from which aaid aalaclcd rtcord 
waa da«actad; and 

tranamitaion ma ana raaponaivt to aaid chaia dA action maana for 
tranimitting tha data from aacb of aaid blocka wharaln aaid atorad chain 
character la datactcd. 
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